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The chemical resemblance between “sex hormones”’ and carcinogenic 
substances of the phenanthrene series is ample justification for a 
thorough study of the effects of these “hormones” on susceptibility and 
resistance to tumors Estrogens have already been studied considerably. 
A good review by Gardner * summarizes the results. Gardner, however, 
was not able to cite any positive results as to the carcinogenic properties 
of androgens. In the fall of 1935 it occurred to one of us (J. R. M.) that 
androgens might, if administered in concentrated form, enable the 
testis to resist the implantation of atumor. The observation of Murray ” 
that “spontaneous” mammary tumors developed in male mice bearing 
ovarian grafts and the observation of Lacassagne * that the same effect 
could be produced in males by injecting estrogenic substances sug- 
gested a possible antagonism between androgens and estrogens as 
regards carcinogenic effect. Since estrogens had already been proved to 
increase susceptibility to spontaneous development of tumors, it was 
surmised that androgens might act in the reverse way and inhibit new 
growths. With the encouragement and assistance of the department 
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3. Lacassagne, A.: Compt. rend. Acad. d. sc. 195:630, 1932. 


777 








778 ARCHIVES OF PATHOLOGY 




























of radiology, preliminary experiments were therefore begun with the 
Brown-Pearce epithelioma* of the rabbit, with which Dr. Warren and 
his associate had had considerable experience. The androgenic substanges 
first used were extracfed from humen urine by the improved method of 
Kochakian and Murlin.* The results when compared with the controls of 
. the department of radiology were sufficiently encouraging that in April 
1936 a much larger esperiment was undertaken, and controls inoculated 
in the same manner and from the same original tumor were carried jp 
parallel with the treated groups. New experiments succeeded as rapidly 
as space could be provided in the animal house. 


Before describing the experiments in detail it may be emphasized 
that the recent experiments of Murray® on parabiosis of male with 
female mice and the still more recent ones of Nathanson and Andervont? 
on the prevention of spontaneous tumors in female mice by means of 
testosterone propionate seem to have confirmed the validity of the idea 
with which we began, although the results in these two investigations 
| concerned only the spontaneous incidence of tumors and not the growth 
of an implanted neoplasm. 

Convinced of a retarding effect on the Brown-Pearce tumor from 
the use of urinary androgenic extracts, we extended this investigation 
to several chemically pure androgens in comparison with (1) the urinary 
extracts, (2) an estrogen and (3) one another ; also, particular attention 
has been paid to the effects of different doses. 











STOCK AND CARE 



















The first five experiments were done on mixed breeds of rabbits obtained from 
a local dealer. Beginning with experiment 6, all rabbits used have been New 
Zealand whites, all of which were obtained from the same dealer and assured to 
be of the same strain. There is good evidence ® that different strains of rabbits 
differ sharply in their susceptibility to this tumor. None of the extremely non- 
| susceptible strains were included in any of these experiments. We have had from 
the start nearly 100 per cent takes, but there has always been a considerable 
number of spontaneous regressions. These are noted in the tabular and graphic 
statements (see pages 783 and 784). 

Inoculations have.:been made uniformly by the implanted fragment method, 
the same tumor supplying all the animals of a given experiment. Pearce and 
Brown ® found no essential difference between this method and the emulsion method. 
Care has been taken to implant a fragment of nearly uniform size (about 15 cu. mm.) 
in each animal and to insert it with a trocar deep into the testicular parenchyma. 
The rabbits were young males about 4 months of age, weighing between 2.5 and 


4. Brown, W. H., and Pearce, L.: Proc. Soc. Exper. Biol. & Med. 18:201, 
1920. 

5. Kochakian, C. D., and Murlin, J. R.: J. Nutrition 10:437, 1935. 

6. Murray, W. S.: Am. J. Cancer 28:66, 1936. 

7. Nathanson, I. T., and Andervont, H. B.: Proc. Soc. Exper. Biol. & Med. 
40:421, 1939. 
8. Casey, A. E.: Am. J. Cancer 31:446, 1937. 
9. Pearce, L., and Brown, W. H.: J. Exper. Med. 37:631, 1923. 
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3 Kg. They were kept in our own hutches for two weeks before inoculation, 
and none was used that seemed to be in a poor state of nutrition. The feed for 
the first five experiments (with the exception of a single group, to be noted) was 
whole grain oats and alfafa hay. When the change was made to New Zealand 
whites exclusively, Purina rabbit chow 1° was adopted as possibly a more standard 
diet. It was found necessary, however, to supplement this with alfalfa hay three 
times weekly to avoid paralysis. No trouble has been experienced on the latter 
regime. 

From the time of inoculation treated and control animals alike were kept in 
individual cages and given identical care. In all 306 rabbits were used in the eight 
experiments recorded from October 1935 to October 1938. 


ANDROGENS USED AND THEIR POTENCIES 


At the initiation of these experiments there was not a readily available supply 
of androgens. Consequently it was necessary to prepare them from human male 


TABLE 1.—Potency and Daily Dose of Each Androgen Used 








Potency Daily. Dose 
Experi- eS TT heer” 
ment Androgen 1.U./Mg. 1.U./Ce. Ce. LU. 

1A SAGES GHETRSS Giicc eccccecpecccsceces aud 92 0.1*-0.5 9.2-46.0 

1B sdcUrimary extract 567.............cc0ce0. vite 92 0.05*-0.2 4.6-18.4 

2 Urinary extract 49............6...0200- oe 112 0.15", 0.3 16.8, 83.6 
Urinary extract 406.............c0se0: pubis 80 0.15", 0.3 12.4, 24.0 
(Estradiol monobenzoatet)........... osteo 500 0.1*, 0.2 50, 100 

4§ Urinary extract 496..............000005 ar 80 0.3 24.0 
cine 0s on haces teonnres 50.0 125 0.3 37.5 
(Estradiol monobenzoate")........... noe 500 0.3 150.0 

5 Urinary extract T.U................0+. weird 625 0.2 125 
iin doves tceccnsccatespe 50.0 195 0.2 39 

6 Urinary extract 8-45-1................. ious 216 0.5 x 2 216 
Urinary extract 8-45-2................. ae 36 0.5 x 2 86 
Testosterone propionate 1............ 50.0 50 0.5 x 2 50 
Testosterone propionate 2............ 50.0 10 0.5 x 2 10 

7 RT chs gets néesnconedee 10.0 SO 0.4 20 
Dehydroandrosterone............... ; 3.5 17.5 0.4 7 
Testosterone propionate.............. 50.0 250 0.4 100 

8 ns inns cevesbburodsees 10.0 125 0.4 50 
Dehydroandrosterone................. 3.5 58 0.3 17.5 
Testosterone propionate.............. 50.0 1,250 0.2 250 





ne amount stated is the separate dose for the individual rabbit (see footnotes to 
table 2). 

+ The product has the commercial name progynon B. (Schering). 

§ Experiment 3 consisted of three control groups. 


urine. Later as crystalline products 11 became available commercially, they were 
introduced. All are listed in table 1 with their potencies as determined in this 
laboratory by assay with white leghorn capons, following the Gallagher-Koch 12 
technic. 

The androgens (and the estrogen) were dissolved in oil (olive or sesame, as 
indicated in table 2) with the aid of ether, which was then removed on the steam 


10. The Purina Mills Company has supplied the following analysis of the 
chow : 2.58 per cent fat, 14.04 per cent protein, 13.44 per cent fiber, 6.04 per cent ash, 
7 per cent moisture and 53.03 per cent nitrogen-free extract. 

11. Dr. E. Oppenheimer, of Ciba Pharmaceutical Products, and Dr. E. Schwenk, 
of Schering Corporation, supplied these substances. 

12, Gallagher, T. F., and Koch, F. C.: J. Pharmacol. & Exper. Therap. 55: 
, 1935. 
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bath. The solutions were sterilized in the autoclave. Injections into tumor-bearing 
rabbits in most of the experiments were made once daily; in experiment 6, twice 
daily. Control animals received equal amounts of oil alone. Shortening the interyaj 
between injections brings out the full physiologic potency of the androgens, as 
previously shown,!* and it would have been desirable, if physically possible, to 
make more frequent injections. 

Urinary extracts as made in this laboratory have the same potency in the rat 
test per international unit (capon test) as testosterone—in fact, a slightly greater 
potency. These two preparations therefore, although quite different in chemical 
composition, may be regarded as of equal physiologic activity with respect to 
their sex functions. Whether equal or not as regards their influence on carcino- 
genesis remained to be shown. In experiment 6 the doses of urinary extracts were 
approximately four times as potent (36:10 international units ; 216: 50 international 
units, table 1) as the doses of testosterone propionate by the capon test. In this 
instance, however, as previously reported,!* the crystalline androgen is four times 
as active by the rat test as our urinary extracts giving equal capon units. If the 
| effect on carcinogenesis were to be rated according to the influence on growth of 
the seminal vesicles and prostate rather than according to that on comb growth, 
one might expect a much greater effect from testosterone propionate. Taking the 
two tests together we have regarded the urinary androgens in extracts 45-1 and 
/ 45-2 as equal physiologically to testosterone propionate preparations 1 and 2 
: (table 1). 

Confirmation as to the greater effect of testosterone propionate than of urinary 
androgens on the growth of seminal vesicles and prostate was found in the rabbits 
; composing experiments 7 and 8. In experiment 8 these organs were removed at 





: autopsy, soon after injections were stopped, and were weighed. A marked increase 
in size was observed only in the organs from rabbits which had received testosterone 
propionate. Those from animals receiving androsterone and dehydroandrosterone 
showed no increase over those from the control group. It should be emphasized 
again, however, that the complete physiologic activity is not reflected in the response 
of the accessory sex glands alone. Dehydroandrosterone, for example, is known to 
be more efficient in maintaining spermatogenesis than is testosterone.'4 


TREATMENT 





As may be seen from tables 1 and 2 a very wide range of doses (in international 

units) has been employed. In the exploratory experiments (1 and 2) the range 
was wide even from animal to animal. In the later experiments the dose was 
kept constant for the entire group of animals throughout the period of injection. 


Various times of starting injections as well as various lengths of treatment 
period were tried. In experiments 1 to 5, inclusive, injections were begun 
immediately after inoculation and separation of the animals into experimental 
and control groups. In experiment 6 injections were started five days before 
inoculation. In experiments 7 and 8 the animals were not divided into groups 
or treatment started until two weeks after inoculation. At this time the primary 
tumor had attained a size on which a fair estimate might be made of its condition. 
The animals thus could be divided more evenly into groups having the same 
tumor mass. Poor takes or inferior growths were discarded. The periods of 











13. Kochakian, C. D.: Endocrinology 22:181, 1938. 

14. Nelson, W. O., in Cold Spring Harbor Symposia on Quantitative Biology, 
Cold Spring Harbor, L. I., New York, The Biological Laboratory, 1937, vol. 5, 
p. 123. 
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treatment were always continuous and varied from forty-one to fifty-six days in 
length. Experiments 1 to 5 were allowed to continue for fifty days more after 
cessation of injections. Experiment 6 was terminated thirty days after, while 
experiments 7 and 8 were terminated immediately after, cessation of injection, or 
approximately sixty days after inoculation. The duration of each experiment from 
the time of inoculation to the date of the last autopsies is given in table 4. 


GROWTH OF PRIMARY TUMOR 


The Brown-Pearce tumor implanted in the testis is relatively easy 
to measure. For a couple of weeks the growth is fairly equal in all 
diameters; then it begins to conform to the shape of the testis. At 
this time the two greatest diameters are taken and eventually only the 
greatest length and the greatest breadth. Occasionally the testis is 
withdrawn into the pelvis, where the tumor continues to grow, but 
because it cannot then be pushed through the inguinal canal, it cannot 
be measured. In such a case the data cannot be included in the study 
of effects on the primary growth. 

The two greatest dimensions are merely added to give a crude 
measure of the primary mass. It has been found that this mode of 
expressing mass correlates rather better with the actual weight of the 
tumor than values obtained by a more correct mathematical procedure, 
such as calculating the mass of a regular ellipse from its diameters. 
The tumor mass does not continue long as a geometric figure of any 
description. 

Measurements were made weekly and growth curves plotted. The 
distribution of sizes so obtained is illustrated in chart 1. In most such 
curves obtained from our experiments there is a preliminary phase of 
relatively constant growth rate which has an average duration of about 
twenty-eight days. This in control animals is followed, as a rule, by 
a relatively steady state, the size neither increasing nor decreasing 
greatly for a period which may continue for four to seven weeks."® 
By the end of the first phase metastatic growth usually has begun, 
and the cessation of rapid growth in the primary tumor doubtless is 
associated with the latter process. When central necrosis begins, the 
primary tumor shrinks in size. Sometimes, as in chart 1, this begins so 
early in individual cases, even in a control group, as to suggest that 
the tumor has been stifled by the resistance of normal tissue sur- 
rounding the implant. Sections of such tumors have been taken 
but have not yet been studied. Such spontaneous regression in the 
New Zealand white strain of rabbits in this institution runs to about 
30 per cent of all “successful” transplants. This regression rate, 


15, It is quite evident from these curves that the growth characteristics of the 
tumor have changed in the direction of greater regularity since Brown, Pearce and 
Van Allen (J. Exper. Med. 40:603, 1924) reported on the first twenty generations 
of the tumor. 
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Chart 1.—A, rates of growth of primary tumors in experiment 7 with injection 
of 2 mg. of androsterone a day. B (control), rates of growth of primary tumors in 
experiment 7 with injection of 0.2 cc. of sesame oil only. JNJ is an abbreviation 
for injections. 
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Chart 2.—Rates of growth of primary tumors in experiment with injection 
of 100 international units of testosterone propionate. 
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however, although agreeing with that reported by Brown and Pearce, 
includes many tumors which do not regress completely within the 
time of the experiment. Instances may be seen in charts 1 and 2. 

The regression rates of the primary tumors in all groups are showy 
in table 2. The number and percentage of animals showing no regres. 
sion, partial regression and complete regression are included. The 
control groups exhibit considerable variations among themselves, ]j 
is for this reason obviously that controls must be run with every 
experiment. In experiment 3, of 15 animals which received injections 
of sesame oil only into the tumors, one third showed complete regres. 
sion; two thirds showed none. There were no animals in which 
regression was partial. Of a group of 16 animals in which oil was 
injected only under the skin, one eighth (12.5 per cent) showed com. 
plete regression and the same percentage partial regression. Among 
the 12 animals receiving no treatment, not even injections of oil, 
there were no complete regressions, but 33 per cent showed partial 
regressions. At first sight there appear to be considerable differences 
in these three groups, but they concern principally the animals 
exhibiting partial and complete regressions. It is difficult at times 
to classify a tumor correctly as between these two categories. Slight 
traces of tumor may remain, or bits of fibrous tissue may be indis- 
tinguishable from tumor to the tactile sense or to the eye. Further- 
more, partial regression may be so far advanced that a few days 
more would place it in the “complete” class. Consequently we regard 
these three groups as practically equivalent controls. The injection 
of 0.1 cc. of sesame oil into the tumor has at the most merely hurried 
up the process of regression slightly, perhaps by pressure necrosis. 
An even higher regression rate is recorded for experiment 7 in which 
the daily subcutaneous injection of 0.4 cc. of sesame oil was accom- 
panied by complete regression in 45 per cent of the animals in only 
sixty-two days. This result, together with the record of no deaths 
in sixty-two days (table 4), gives evidence that the malignancy of 
the Brown-Pearce tumor was at this time low, since the susceptibility 
of the animals siiould have been high, the time (March) of the year 
being favorable.** Thirty-three per cent complete regressions is the 
highest rate obtained in any control group (oil only) with the exception 
just noted. 

The range among the control groups is of no great significance 
because of variations in the animals themselves, possibly because 
of variations in food and time of year (Brown, Pearce and Van 


Allen **) and certainly because of variations in the malignancy of the 


16. Pearce, L., and Brown, W. H.: J. Exper. Med. 37:799, 1923. 
17. Brown, W. H.: Arch. Int. Med. 44:625, 1929. 
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tumor as well as in the length of the experiment. Nevertheless it is 
of interest to find the range extending only from zero to 15.4 per cent 
for complete regression, zero to 37.5 per cent for partial and 50 to 100 
per cent for no regression in the four experiments 2, 4, 5 and 6 which 
ran to one hundred days or more. How to reduce these variations is 
now one of our chief problems. Close inbreeding of the experimental 
stock is well under way, and an improved ration containing all the 
known vitamins has been adopted. The recent change of rabbit feed, 
made since experiment 8 was terminated, was suggested in part by the 
effect of a change of lettuce noted in experiment 5 (chart 3). As the 
hay and oats ration did not seem to provide a sufficienc) of vitamin A, 
lettuce was introduced with one group of controls. At arrow A in 
chart 3, owing to the fact that Imperial Valley lettuce could not be secured 








90 
80 
= 70 
= 
260 
x LETTUCE (13) 
5° 
«40 A ¢ 
- Cc URINE EXT (13) 
+30 CONTROLS (13, 
= TESTOSTERONE (4) 
© 20 
2 
pr} 
10 
kk INJECTIONS * > 
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a 84 98 


42 56 70 
DAYS AFTER INOCULATION 


Chart 3.—Average rates of growth of primary tumors in experiment 5. 


in the local market, lettuce from a different source but of the same 
variety was substituted. The average rate of growth of the tumor in 
this particular group dropped off. Three weeks later (arrow C), the 
original lettuce once more being available, it was restored to the diet, 
and the growth rate now started upward again. The second lettuce was 
received in a badly “burned” condition and was wholly unfit for table 
use. Our thought is that vitamin E contained in such lettuce might have 
been changed in the process of spoilage so as to become anticarcinogenic. 
Urinary androgens, it will be noted, hastened regression in this experi- 
ment in advance of that in the controls from the seventh week onward. 


Long Period Experiments.—There is rather clear evidence in these 
experiments that treatment with androgens increased the rate of regres- 
sion. Of the four experiments, 2, 4, 5 and 6, the last gave the best 
evidence. Fifty per cent of the controls had no regressions; 37.5 per 
cent had partial and 12.5 per cent complete regressions. The greatest 


























































































786 





ARCHIVES OF PATHOLOGY 


difference from this distribution occurred in the 9 animals which 
received 36 international units daiiy of urinary androgens in extrag 
45-2. Only 2 animals (22.3 per cent instead of 50 per cent) had no 
regressions and 7 (77.7 per cent instead of 50 per cent) had partial of 
complete regressions. The number of animals is too small and the 
variations are too large to make sure by statistical analysis that this 
difference is highly significant. We believe it is because of the gop. 
sistency shown in regression rate with growth rate (chart 4) and with 
metastases (chart 5). 

Regressions obviously are related to the average growth rate of the 
primary tumor, and in chart 6, bringing together data from the first 
six experiments, the two groups which have shown the greatest differ- 
ence from the controls as regards increase in the number and percentage 
of regressions (table 2) also show a plainly lower average rate of 








80 OLIVE OIL (8) 
=S$-45-1 (URINE EXT.) (9) 
LENGTH r 
+ Pi, ee i 
BreaptH © Dailies at, 
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Hy F 
/ 
‘ 
20 jj 
4, 
K INJECTIONS > 
0 7 2! 35 49 63 72 


DAYS AFTER INOCULATION 


Chart 4.—Average rates of growth of primary tumors in experiment 6 with 
injection of urinary androgenic extracts and testosterone propionate. The numbers 
of animals in the control and in the test groups are given in parentheses 


growth than the controls. The one group in experiment 6 showing 
a definite trend in the opposite direction as regards regressions also 
shows a higher rate of growth of the primary than the controls (chart 4, 
S-45-1). It is of interest that this group receiving 216 international 
units of urinary androgens daily produced greater growth and fewer 
regressions than the controls, while the group receiving only one-sixth 
as much, i. e., 36 international units daily, of the same androgens, pro- 
duced less growth and more regressions than the controls. A small 
dose discouraged the tumor; a large dose enhanced its growth. The 
difference is not manifest in the two groups which received testosterone 
propionate in similar proportion (but see page 780). 

An estrogen, estradiol monobenzoate, was used in experiments 2 
and 4, in comparison with urinary androgens in one and with testo 


sterone and urinary androgens in the other. The results with respect to 
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Chart 5.—Effect of androgens (and one estrogen) on the spread of metastases in 
experiments 1A, 2, 3, 4, 5 and 6. 
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Chart 6.—Average rates of growth of primary tumors in experiments 1A, 2, 
3, 4, 5 and 6 (summary). 
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the average growth of the primary tumors are shown in table 2. A brief 
summary is provided in table 3 which brings together all the results jp 
experiments 1 A, 2, 3, 4 and 5 obtained with urinary androgens, testo. 
sterone and estradiol monobenzoate in comparison with oil as a contra 
injection. 

The androgens and the estrogen appear to have changed the regres. 
sion rate, but only the urinary androgens did so significantly, The 
change from the oil control in this group is a 12 per cent decrease jp 
tumors showing no regressions and a 9 per cent increase in those show- 
ing partial and complete regressions. The estrogen certainly had no 
more effect than testosterone. 


Short Period Experiments—Experiments 7 and 8 were continued 
for only sixty-two and sixty days, respectively. The results in the 
latter experiment so far as growth of the primary tumor was concerned 
are given in chart 7. Those in experiment 7 were similar except that 

















TABLE 3.—Summary of Results in Experiments 1A, 2, 3, 4 and 5 
Number and Percentage Showing Sum of 
Regression of Given Degree Percentages 
ae — =~ Showing 
None Partial Complete Partial and 
Rab-_ = ——-*—_~+ ~———*—_,. ——— Complete 
bits No. % No. % No. % Regression 
Urinary androgenic extracts.. 41 27 65.9 6 14.6 8 19.5 $41 
iss 0s cncedoccses. 22 16 72.7 2 9.1 4 18.2 27.3 
Estradiol monobenzoate...... 18 13 72.2 3 16.6 2 11.2 278 
EI ross cea cusvies eas 40 3 77.5 4 12.9 5 12.5 25.4 





there was decided regression after the fifth week in all groups save 
the one receiving dehydroandrosterone The controls regressed most. 
In experiment 8, in comparison with 17 controls given sesame oil only, 
none of the animals given chemically pure androgens showed any signifi- 
cant effect on growth. Androsterone and dehydroandrosterone, which 
occur in the urine, were expected to produce greater effects than the 
urinary extracts containing an equivalent unitage. But this did not 
take place (charts 4 and 7). The same is true as regards the regres 
sion rate (table 2). In both experiments there were fewer complete 
regressions in the groups treated with androgens than in the control 
groups. In experiment 7 there were only 3 animals (27.3 per cent) of 
the control group which showed no regressions, but in experiment 8 
there were 11 (64.7 per cent) which showed none. This probably means 
that the tumor had reached a low state of malignancy in experiment 7 
(spring of 1938) and was restored by frequent animal passage to 4 
higher virulence in experiment 8 (fall of 1938). 

The greater effect of urinary androgenic extracts on primary growth 
and regressions than of chemically pure products suggests that there may 
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be some as yet little known or unrecognized steroid substance in human 
urine, extracted with the same procedure as the androgenic substances, 
which is responsible for the effect, or that the chemically pure androgens 
in the concentrations used are too strong in their physiologic actions 
when taken separately, whereas the urinary extracts containing several 
different chemical entities have an effect on carcinogenesis that is the 
result of some sort of combined action. One hormone may to an appre- 
ciable extent counteract another (Kochakian **). 


METASTASIS 
This tumor has a rather characteristic or preferred pattern of distri- 
bution, according to Casey.’® However, we have not much faith in 
statistics applied merely to the occurrence of nodules in different loci. 
In another investigation (unpublished), begun considerably later than 
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DAYS AFTER INOCULATION 
Chart 7.—Average rates of growth of primary tumors in experiment 8 
(summary). The numbers of controls and of animals in the groups given androgens 
are given in parentheses. 


this one, we have undertaken a study of the distribution of the metastatic 
nodules not only topographically but also quantitatively by weighing 
all the nodules. For the present report we have been obliged to content 
ourselves with division into four classes of metastasis: (1) extensive, 
i. €., diffuse involvement of six or more sites; (2) several, three to six 
sites with multiple nodules ; (3) few, i. e., less than four scattered small 
metastases; (4) none. The distribution into these classes is shown in 
table 4. Also shown are the number and percentage of “extensive” and 
“several” metastatic growths collectively in columns parallel with the 
mortality rate. 


18. Kochakian, C. D.: Endocrinology, to be published. 
19. Casey, A. E.: Proc. Soc. Exper. Biol. & Med. 40:223, 1939. 
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Because metastasis once started is likely to continue spreading farther 
and farther the longer the animal is permitted to live, unless by change 
it strikes a vital organ early, it is necessary to consider separately the 
experiments which continued one hundred days or longer and thoge 
which continued only sixty days approximately. Experiments 1A, 2, 
4, 5 and 6 fall into the former class; experiments 1B, 7 and 8, into 
the latter. Experiment 7 at least is exceptional, as we have shown, 
because the tumor, as judged by several criteria, was in a somewhat 
lower state of malignancy. 


Long Period Experiments.—There are two kinds of controls to be 
considered first. In experiments 3 and 5 there were, all told, 25 rabbits 
which received no treatment, not even injections of oil. Of these, & of 
32 per cent, had extensive metastases; 7, or 28 per cent, had seyeral, 
2, or 8 per cent, had few, and 8, or 32 per cent, had none. In fair 
agreement with these figures, among the 35 controls receiving oil only 
subcutaneously 9, or 25.8 per cent, had extensive metastases; 8, of 
22.8 per cent, had several; 7, or 20 per cent, had few, and 11, or 314 
per cent, had no metastases. The estrogen estradiol monobenzoate was 
used with 18 animals, and the percental distribution to the four classes 
was 27.8, 27.8, 16.6 and 27.8 per cent—not significantly different from 
the distribution for the oil controls. Details for the separate experi- 
ments are given in table 4. 

The total number of rabbits receiving urinary androgens in the five 
experiments running to one hundred days or longer is 55. The distribu. 
tion to the four classes of metastases is 7.3, 25.4, 23.6 and 43.6 per cent. 
Here is a rather decided shift from the high to the low side of the 
scale. Testosterone, on the other hand, given to 22 animals, gave the 
distribution 40.9, 31.8, 9.1 and 18.2 per cent—a decided shift to the 
high side. Testosterone propionate, however, gave an even greater shift 
to the low side than did the urinary androgens; namely, 0, 10, 35 and 
55 per cent for the four classes. 

A summary of these six different kinds of tests in which the expert 
ments ran to one hundred days or more is given in table 5. 

Short Period Experiments——Onlv 4 animals having been used i 
experiment 1B and all of them having received urinary androgenit 
extracts, this group is omitted in the consideration of the crystalline 
androgens. It happened also that this small group gave an altogether 
exceptional result in comparison with any other group receiving andre 
gens with respect both to growth and to regressions, on the one hand, and 
with respect to metastases, on the other, especially so when the short 
duration of the experiment is considered. 

Experiments 7 and 8 were identical in all respects except the 
strength of doses used (table 4). In an earlier section attention was 
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arrested by the difference in effect on growth between a large and 
small dose of urinary androgens in experiment 6. This is barely visible 
in the metastases (table 4, experiment 6). The same is true as between 
the two levels of testosterone propionate given in the same experiment 
No great point can be made of a shift from several to few metastatic 
nodules. 

This being true of an experiment which ran to one hundred and six 
days from midsummer (when rabbits appear to be more resistant than 
in any other season **), perhaps it was too much to expect any difference 
between doses of different size in a short experiment of only sixty- 
two days in early spring and fall. At all events there is no significant 


TABLE 5.—Long Period Experiments 


Number and Percentage Showing 
Given Degree of Metastasis 


—_ 


Extensive Several Few None 

Rab- ———*~—_—~+ -— ~ A. 

bits No. % No. % No % No. % 

Control, no oil.... ; a 8 82.0 7 28.0 ») 8.0 8 32.0 

Control, oil only............. 35 9 25.8 s 22.8 7 20.0 ll 81.4 

Estradiol monobenzoate.... 18 5 27.8 5 27.8 16.¢ 5 278 

Urinary androgenic extracts 55 4 7.3 14 25.4 l 23. 24 43.6 
(—21)* (—1) (+10) (+12) 

Testosterone........ re ae y 40.9 7 81.8 2 9.1 4 18.2 
(+12) (+5) (—5) (—14) 


Testosterone propionate.... 20 0 0.0 2 10.0 7 5.0 ll 55.0 


Total.. 175 (—29) (—16) (+21) (+2) 


* The figures in parentheses represent the changes in percentage from an average of the 
two contro] groups. The shift to the low side of the scale of metastasis caused by urinary 
androgens and by testosterone propionate is impressive. The opposite effect of testosterone 
is not so great. 





difference between 20 and 50 international units of androsterone in the 
two experiments, only a slight indication of difference between 7 and 
17.5 international units of dehydroandrosterone and differences of 
doubtful import between 100 and 250 international units of teste 
sterone propionate. The differences from controls shown by one group 
in few and no metastases cancel each other and the differences in exten 
sive and several metastases do likewise. There is no general shift to 
the low side or the high side of the scale, such as was seen with the 
urinary androgens and testosterone propionate in smaller doses. The 
two control groups themselves differed greatly, owing principally, we 
believe, to the short period of the entire experiment. 

Putting together the two experiments, we get the summary of results 
given in table §. This table brings out the fact that there is no clearly 
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significant change from the control group in either direction which 
could be attributed to any of the crystalline androgens. The nearest 
approach to it is again with testosterone propionate, which has caused a 
moderate shift to the high side; i. e., in the opposite direction to that 
observed in the long period experiments with much smaller doses. 
Quite possibly, if these experiments had been continued to one hundred 
days, this would have become a pronounced shift, and the difference 
between small and large doses would have been illustrated even more 
sharply than in the growth effects of the urinary androgens. 


TIME OF STARTING INJECTIONS 


As noted in the section on treatment, in experiments 1 to 5 inclu- 
sive, the injections were begun at the time of inoculation ; in experiment 
6, five days before inoculation, and in the last two experiments, two 


TABLE 6.—Shori Period Experiments 





——$——————————— ens 
ee 





Number and Percentage Showing 
Given Degree of Metastasis 





PREP nr EE SET ste a Sen oe VY 
Extensive Several Few None 
Rab- -————~ = — a | 2 >—————._ A — 
bits No. % No. % No. Io No. % 
Oe 28 4 14.3 2 7.1 7 24.6 15 53.5 
Androsterone................ 24 3 12.5 2 8.2 9 37.5 10 41.0 
Dehydroandrosterone....... 24 3 12.5 3 12.5 6 25.0 12 50.0 
Testosterone propionate.... 23 4 17.3 4 17.3 7 30.4 8 34.6 
+3 +10 +6 —13.9 


weeks after inoculation. Careful scrutiny of tables 2 and 4 reveals 
no essential difference in results except in the one experiment in which 
injections were started previous to inoculation. The greatest effect of 
urinary androgens and testosterone propionate on growth, the greatest 
difference between a large dose and a small dose, the most consistent 
difference from their own controls as regards the effect of both urinary 
androgens and testosterone propionate on regression rate, and certainly 
one of the most significant general effects on metastasis (see table 5) 
occurred in this experiment. No animal in the entire experiment had 
the fulminating type of metastasis seen in at least several animals in 
every other experiment. 


It appears therefore that injection of androgens previous to inocula- 
tion influenced the suitability of the rabbit tissues in such a way as to 
produce a less favorable soil for this tumor. It is true that none of the 
8 controls showed extensive metastases, but at least one other control 
group (experiment 4) of a comparable number of animals and running 
an even longer period had only one animal with the extensive grade, 
and the distribution to the other grades of metastasis in this experiment 
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is not out of line with that in the others. The peculiar result is not gp 
much that the control group numbering 8 animals did not show a single 
one with this degree of severe metastasis, as that none of the treated 
groups, numbering 38 animals all told, had such an animal. We have po 
explanation other than the effect of injections started before inoculation, 
The seasonable decrease in susceptibility should not have affected this 
experiment more than experiments 4 and 8. The signs of diminished 
malignancy, fewer extensive metastases and lower mortality rate were 
only a little greater than in any other control group. 

It is of significance that urinary androgens and testosterone pro- 
pionate, the only ones used in experiment 6, gave evidence of effects on 
the tumor in other groups as well. 

In the last two columns of table 4 are shown the number and per- 
centage of animals with extensive and several metastases collectively side 
by side with the number and percentage of the animals in each group 
which died of carcinomatosis, and nothing else, within the period of the 
experiment. Of the thirty groups of animals listed, containing 306 
animals, nine groups, containing 87 animals, or 29 per cent of the entire 
number, exhibit the same percentages in the two columns. Severe 
metastasis runs exactly parallel with mortality. Twelve groups, con- 
taining 126 animals, differ from each other in the two columns not more 
than 12.5 per cent, the average being 10.3 per cent. The remaining nine 
groups, containing 93 animals, differ by an average figure of 27.8 per 
cent. It is obvious that the severe grade of metastasis, as we have 
classified it, is a primary cause of death. 

The highest mortality percentages naturally occur in the long period 
experiments and many of the lowest in the short period ones. How- 
ever, there are many low figures for mortality, as we have observed is 
true for severe metastasis, in the long term groups that are treated 
with androgens, particularly urinary androgens and testosterone pro- 
pionate (table 4, experiments 1A, 2 and 6). The estrogen in experiment 
2 and testosterone in experiments 4 and 5 produced high figures. In 
experiment 4 the figure is notably higher than that for the corresponding 
control group; in experiment 5 it is a little lower. In experiment 4 the 
estrogen produced figures for mortality closely similar to those of the 
controls, but in experiment 2 the number of control animals was too 
small for a satisfactory comparison. The average percentage of animals 
in all of the twenty-one long period groups, control and experimental, 
showing severe metastasis is 47.7; the average mortality rate is 516 
The total number of animals involved is 203. The averages for the 75 
controls alone are 50.3 per cent for severe metastasis and 61.5 per cent 
for mortality. The corresponding figures for the 55 animals getting 
urinary androgens are 26.9 and 38.6. 
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COMMENT 


The chemical nature of the androgens and estrogens is now so well 
known or is described in so many publications *° that it need not be 
discussed except as it may conceivably have affected the results of these 
experiments. Being steroids, these substances are fat soluble and, it may 
be presumed, penetrate the cells through the lipoid component of proto- 
plasm. They are not known to be phosphorylated in any way and there- 
fore probably exert their influence on cell metabolism independently of 
phospholipids. They may constitute an entirely new enzyme system, for 
it is evident from the chemistry of their artificial production and the 
dependence of their potency on the number and position of their OH 
and O groups that they are reducing and oxidizing substances. 

Androgens, however, have little effect on the intensity of oxidation 
in the body as a whole.” On the other hand, their role seems not to be 
limited to the highly specialized tissues contained in the sex organs; 
for they produce a better nutritive condition, as indicated by body 
weight, when administered in presumably physiologic amounts to cas- 
trate dogs ° or to eunuchoid men.*** Excessive doses, however, definitely 
decrease the growth rate of male but not that of female mice.** Inter- 
mediate between these effects are those of McEwen, Selye and Collip,”* 
who have shown that growth of young rats is not retarded by a daily 
dose of testosterone which inhibited gonad development. Dosage, there- 
fore, is important. 

The doses used in these experiments were favorable for general 
nutrition and also for the effects on the accessory sex glands (see 
page 780). In experiments 7 and 8, in which body weights were recorded 
weekly, the largest doses of testosterone propionate were used. Yet the 
growth in weight was decidedly superior to that of the controls. No 
estimates were made of effects on muscular development, but it is alto- 
gether likely that this was accelerated as reported in the experiments of 
Papanicolaou and Falk ** for guinea pigs. The deposition of protein 
then in general as well as in specialized tissues was augmented. The 
use of toxic doses would probably have interfered with normal 
anabolism. 





20. Fieser, L. F.: Chemistry of Natural Products Related to Phenanthrene, 
New York, Reinhold Publishing Co., 1936. Allen, E.; Danforth, C. H., and Doisy, 
E. A.: Sex and Internal Secretions, Baltimore, Williams & Wilkins Company, 
1939, chaps. 12, 13 and 15. Marker, R. E.: J. Am. Chem. Soc. 60:1725, 1938. 
21. (a) Kochakian, C. D., and Murlin, J. R.: Am. J. Physiol. 117:642, 1936. 
(b) Kochakian, C. D.: Endocrinology 21:750, 1937. (c) Kenyon, A. T.; Sandi- 
ford, I.; Bryan, A. H.; Knowlton, K., and Koch, F. C.: ibid. 23:135, 1938. (d) 
Kochakian and Murlin.5 
22. McEwen, C. S.; Selye, H., and Collip, J. B.: Proc. Soc. Exper. Biol. & 
Med. 36:390, 1937. 
23. Papanicolaou, G. N., and Falk, E. A.: Science 87:238, 1938. 
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Can the “sex hormones” be related definitely to pathologic anabolism 
as in neoplasms, and, if so, how do they bring about such effects? There 
is some pertinent evidence as to this in the cases of virilism. A tumor 
in the adrenal cortex is accompanied by excessive excretion of androgens 
in the urine, chief of which is dehydroandrosterone,** normally occurring 
only in very small amounts. The excess of androgens in the urine 
promptly decreases on removal of the tumor.*** The occurrence of an 
excess of androgens together with the abnormality of virilism suggests 
the former (while in the body) as the cause of the latter. There oceyr 
also in such urines other apparently normal compounds of a steroid 
nature ** both of the pregnene-pregnane and of the androstene-andro- 
stane series. Their presence indicates an increased and altered metab- 
olism of normally occurring substances. It is conceivable that these 
steroids closely related to androgens and estrogens play an active part 
in the heightened cellular metabolism of the rapidly growing carcinoma 
and that their altered metabolism is a contributing factor in the patho- 
logic anabolism. That they operate by virtue of their oxidation and 
reduction properties is indicated, as we have pointed out, by the universal 
occurrence in steroid structures of oxidizing and reducing groups, 
Furthermore, they occur in the generating tissues not as a single sub- 
stance but as a group with markedly varying degrees of physiologic 
activity as shown by the state of oxidation and steric configuration of the 
molecule. In the adrenal cortex, in particular, the number of such 
isomers or epimers of varying degrees of oxidation and reduction is 
relatively enormous. Similar compounds occur in the urine,®* but none 
of thera possesses physiologic activity; they have completely run down. 

Steroid substances, then, inclusive of “sex hormones,” are either 
reduced or oxidized in the course of their physiologic duties and the 
resulting product or products have much less activity than the original 
substances. In the case of the pregnene-pregnane group (those from 
adrenal cortex or corpus luteum) the substances excreted in the urine 
have no physiologic activity so far as determined by known methods. 
For example, it has been shown *' that after injection of progesterone 
there is excreted a comparable amount of pregnandiol glycuronate, which 
is a completely reduced form of progesterone. The same product occurs 
during corpus luteum activity in pregnancy, and, in addition, other 
reduced compounds occur both in the corpus luteum and in the urine. 





24. Callow, R. K.: Chem. & Ind. 55:1030, 1936. 

24a. Allen, W. M., and Kochakian, C. D.: Unpublished data. 

25. Butler, G. C., and Marrian, G. F.: J. Biol. Chem. 119:565, 1937; 124:237, 
1938. Burrows, H.; Cook, J. W.; Roe, E. M. F., and Warren, F. L.: Biochem. J. 
31:950, 1937. 

26. Reichstein, T.: Ergebnisse der Vitamin-und Hormonforschung, Leipzig, 
Akademische Verlagsgesellschaft. M.b.h., 1938. Marker, R. E.; Kamm, O.; Oak- 
wood, T. S.; Wittle, E. L., and Lawson, E. J.: J. Am. Chem. Soc. 60:1061, 1938. 
27. Venning, E. H., and Browne, J. S. L.: Endocrinology 21:711, 1937. 
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The products elaborated by the testis have not been extensively 
studied. It has been demonstrated, however, that more than one steroid 
substance is present and that testosterone is probably the most active one 
turned out. In the urine are found androsterone, dehydroandrosterone, 
probably isoandrosterone and epietocholandiol. Dehydroandrosterone is 
of particular interest in connection with the present study. It contains 
all the polar groupings of testosterone, yet is decidedly inferior to the 
latter in its physiologic activity. The difference may be explained by 
the position of the polar groups. Hydroxyl in testosterone is in the 17 
position, while in dehydroandrosterone it is in the 3 position. The 
carbonyl in testosterone is in the 3 position, forming an a 8 unsaturated 
grouping, which apparently is favorable for physiologic activity, prob- 
ably by reduction. This grouping is possessed also by corticosterone 
and progesterone. Dehydroandrosterone has its carbonyl in the 17 
position. The reversal in the position of these two groupings in 
dehydroandrosterone as compared with testosterone is taken as evidence 
that the former originates from the latter by stepwise or simultaneous 
oxidation and reduction which results in a much diminished physiologic 
activity. Possibly it is the order of these two reactions which is 
important. 

It is significant, we think, that of all the androgens, the less active, 
by the usual methods of assay, are the ones most reduced. They seem 
to be the least effective also in checking the growth of the Brown- 
Pearce tumor, though our data are far from complete. Certainly the 
most active both on secondary sex organs and on the tumor is testo- 
sterone propionate. The ester form is believed to augment the activity 
only by retarding the absorption rate and protecting the hydroxyl group 
and thereby economizing the use of the material **; but it may, in some 
way not yet understood, facilitate the supposed uptake and exchange of 
hydrogen, thus making testosterone a more speedy oxidizing agent. 

In contrast the estrogens exhibit the converse relationship—the more 
reduced the form the greater the activity. Estradiol (dihydrotheelin), 
the form occurring in the ovarian follicle, is at once more reduced and 
more active than estrone (theelin). The former has hydroxyl, the 
latter carbonyl, in the 17 position. Furthermore, the hydrated form, 
estriol (theelol ), with hydroxyls in the 16 and 17 positions, is less active 
than the alcoholic estradiol, probably because water is so easily given off, 
forming the carbonyl again. 

This peculiarity of estrogens is of particular significance, since of all 
the steroid hormones only the estrogens have to date been proved to 
have carcinogenic properties. The androgens in certain instances, as we 





28. Deanesly, R., and Parkes, A. S.: Proc. Roy. Soc., London, s.B 124:279, 
1937, Kochakian.13 
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have shown in this study, and in the case of spontaneous neoplasms? 
are able to retard or prevent the induction of tumor development. If jg 
our hypothesis, therefore, that estrogens owe their carcinogenic activity 
to the necessity for their oxidation; i. e., they tend to rob cells of 0, 
and leave them dependent on anaerobic glycolysis. Prevention of this 
action is accomplished by androgens, which provide hydrogen acceptors, 
thereby adequately titrating the hydrogen which estrogens have to spare 
and thus defeating the attack on normal cell life. 


SUMMARY 


A total of 306 rabbits inoculated in one testis with a fragment of 
Brown-Pearce epithelioma were treated with the following androgens 
in groups nearly equal in numbers to the control groups: Urinary 
androgenic extracts, 4.6 to 216 international units; androsterone, 20 
and 50 international units; dehydroandrosterone, 7 and 17.5 interna- 
tional units; testosterone, 37.5 and 39 international units; and testo- 
sterone propionate, 15, 50, 100 and 250 international units ; also estradiol 
monobenzoate, 50, 100 and 150 international units. Injections were 
made daily for forty-one to fifty-six days beginning, in different 
experiments (a) five days before (b) at time of and (c) fourteen days 
after inoculation. The experiments were terminated variously, i. e 
immediately and thirty and fifty days after cessation of injections. 

The urinary androgenic extracts, especially in the smaller doses, 
caused increased regression of the primary tumors. The same effect, 
however, could not be produced with androsterone or dehydroandro- 
sterone, the known androgens of the urinary extracts. It is suggested 
that this result may be due, to some other steroid (or steroids) or a com- 
bination of substances in the extract. In the experiments continued 
after cessation of injections the urinary extracts and testosterone pro- 
pionate decreased, testosterone increased and estradiol monobenzoate, 
sesame oil and olive oil left unaffected, the amount of metastasis. In 
the short period experiments, however, androsterone, dehydroandro- 
sterone and also testosterone propionate showed no or very slight effect. 

The greatest differences were noted when injections were begun 
prior to inoculation of the tumor. 

Taking into account all experiments with urinary androgens, the 
reduction in severe metastasis for 55 animals in comparison with 75 
controls was from 50.3 to 26.9 per cent, and that in mortality was from 
61.5 to 38.6 per cent, a strictly parallel effect. 

A hypothesis is proposed to account for the opposite carcinogenic 
effects of androgens and estrogens. 
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ASPIRATION TYPE OF CONGENITAL 
TUBERCULOSIS 


HERBERT S. REICHLE, M.D. 
AND 
MARK C. WHEELOCK, M.D. 
CLEVELAND 


After decades of controversy, congenital tuberculosis has become a 
recognized entity. Excellent reviews of the subject can be found in the 
articles of Hamne and Gellerstedt,’ Siegel * and Giuliani.* Although 
there are at least four forms—(1) the more common hepatic, (2) the 
generalized miliary, (3) the ingestion and (4) the aspiration type—the 
present article is concerned only with the fourth. 

The painstaking researches of Schmorl and Geipel,* who collected 
42 cases, demonstrated the existence of placental tuberculosis. Tuber- 
culous nodules were found in the chorion outside of the placenta as 
well as elsewhere, and so tubercle bacilli might invade the liquor amnii. 
Several authors have demonstrated the bacilli in the liquor,’ and Geipel 
even found sheaves of organisms, pointing to a growth of bacilli in 
the fluid It is now recognized that respiratory movements occur 
in the fetus in utero.° The conditions which theoretic consideration 
requires for the development of the aspiration type of congenital tuber- 
culosis are thus established. 

The first mention of the aspiration type which we found in the 
literature is that by Andrewes.® Unfortunately, the description of the 
case is so meager that the diagnosis cannot be accepted without reser- 
vation. Much of the older literature is rendered -equivocal because 
of the same fact; either the isolation of the child after birth is not 
absolutely assured or the autopsy is in one way or another incomplete. 
Stains for the organism or cultures are frequently lacking. In 1913 


From the Department of Pathology of Cleveland City Hospital and the School 
of Medicine of Western Reserve University. 
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Harbitz * reported a case with sufficient evidence to render the diagnosis 
certain. However, the author, although realizing the fact that he was 
dealing with congenital tuberculosis, did not recognize the type. Ap 
excellent review of this particular phase of the subject was published 
in 1934 by Giuliani.* The accompanying table contains a résumé of the 
cases we have collected after a critical review of the literature. Of 
the authors, only 7, Kraus,’ Siegel,? Harbitz,” Couvelaire and others, 
Zarfi,*: Giuliani * and Gander,’* described cases which can be accepted 
without reservations. Brindeau,* Orefice’* and Andrewes® did not 
furnish the microscopic descriptions necessary to exclude miliary tuber- 
culosis by way of the umbilical vein and ductus venosus Arantii, 
Furthermore, there is no certainty that the child was removed from 
all possible tuberculous contagion immediately after birth. In this 
respect, however, the time of death (twelfth and sixteenth day and 
“shortly after birth”) appears to render a postpartum infection highly 
improbable. Just this point, on the other hand, makes the case of 
Delmas ** unacceptable; until further evidence is presented, it is 
improbable that a child infected before or at birth could live to the 
age of 4 months. The fact that no microscopic examination was made 
of any organ except the lung is a further reason for eliminating this 
case. In the case of Trillat and others ** the description of the lungs 
is strongly suggestive of a typical postpartum primary complex. There 
are several others of the same type. These differ so radically from 
the unquestionably authentic cases mentioned that they have not been 
accepted by us. The question whether they represent postpartum 
aerogenous infections or congenital infections by way of the ductus 
Arantii, or whether there is a form of congenital aspiration tuberculosis 
resembling the postpartum primary complex must be left open for 
further study. 

To the group of well established cases we add a case observed in 
the pediatric service, with autopsy in the Central Laboratories of 
Cleveland City Hospital. 


7. Harbitz, F.: Miinchen. med. Wchnschr. 60:741, 1913. 
8. Kraus, E.: Centralbl. f. allg. Path. u. path. Anat. 63:273, 1935. 
9. Siegel, M.: Beitr. z. path. Anat. u. z. allg. Path. 90:503, 1932. 


10. Couyelaire, A.; Valtis, S., and La Comme, M.: Bull. Soc. d’obst. et de 
gynéc. 17:31, 1928. 


11. Zarfl, M.: Ztschr. f. Kinderh. 58:266, 1936. 

12. Gander, G.: Ann. d’anat. path. 9:891, 1932. 

13. Brindeau, M. A.: Bull. Soc. d’obst. de Paris 2:235, 1899. 
14. Orefice, G.: Pediatria 35:1138, 1927. 

15. Delmas, P.: Obstetrique 3:534, 1910. 

. Trillat, P.; Eparvier; Bertoye, P., and Bertrand: Nourrisson 25:168, 1937. 
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REPORT OF A CASE 


E. K., a white boy, was born at another hospital on Sept. 23, 1938. His weight 
at birth was 5 pounds 2 ounces (2,324.5 Gm.). The child was immediately removed 
from the presence of the mother and was never after in contact with her or any 
other person known to be tuberculous. The food was milk removed from the 
mother’s breasts by pump. The child was discharged to the care of an aunt on 
October 1. At that time he weighed 4 pounds 8 ourices (2,041 Gm.) and appeared 
well, On October 6 diarrhea set in. Anorexia, vomiting and somnolence followed. 
On his admission to Cleveland City Hospital, on October 9, his weight was 2,075 
Gm. He was slightly cyanotic and dehydrated; there were no other physical 
findings. The urine was normal. The red blood cell count was only 3,331,000 





Fig. 1—Tubercle in postpartum curettings; hematoxylin and eosin; x 126. 


per cubic millimeter, the hemoglobin 60 per cent and the white blood ceil count 
13,600. The intracutaneous tuberculin test (1: 1,000) was negative. The most 
striking features were the sudden onset and the rapid course of the disease. The 
temperature, which had been 37.2 C. (98.9 F.) at admission, rose to 39.5 C. (103.1 F.) 
and then fell to 37.4 C. (99.3 F.) on the third day of the stay in the hospital and 
the nineteenth day of life. Aside from increasing cyanosis and rales at the bases 
of both lungs, nothing else was observed. The clinical diagnosis was broncho- 
pneumonia, prematurity, malnutrition and foreign body in the trachea. 

The mother was known to be suffering from tuberculosis and was transferred 
to Lowman Pavilion, of the Cleveland City Hospital. Unfortunately, no informa- 
tion concerning the placenta could be obtained. However, tissue obtained by 
curettage on December 2, by Dr. James H. Jewell, of the Department of Obstetrics, 
Cleveland City Hospital, was grossly hyperplastic and very friable and contained 
small areas of grayish white material, which appeared to be caseous (fig. 1). 
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The report of the pathologist was: “The stroma is to a large degree replaced by 
tubercles, which are of typical structure, showing many epithelioid cells, as well 
as a moderate number of giant cells of Langhans. In a few cases there jg g 
central area of necrosis with a moderate number of polymorphonuclears. Here and 
elsewhere the tubercles are rupturing into glandular spaces. The Ziehl-Neelsen 
stain for acid-fast bacilli is positive. The diagnosis is tuberculous endometritis.” 


Postmortem Examination.—The autopsy was performed by Dr. M. C. Wheelock, 
three hours after death. The essential observations were as follows: On remoyal 
of the chest plate the lungs completely filled the thoracic cavity. The parietal and 
visceral pleurae were smooth, gray and glistening. Beneath the pleura were small 
grayish yellow nodules, 1 mm. or less in diameter (fig. 2). The lungs were firm 
and sank readily in water. There was no crepitation. Solution of formaldehyde 





Fig. 2—Lungs of an infant with congenital pulmonary tuberculosis of the 
aspiration type. 


U. S. P. was injected through the pulmonary artery. Section through the individual 
lobes of the lungs demonstrated increased resistance. The cut surface was similar 
to the external one. The smaller grayish yellow nodules were present diffusely 
throughout all sections. The intervening lung was likewise firm but was brown 
and gray. There was no enlargement of the mediastinal lymph nodes; they did 
not measure more than 7 mm. None of the other organs, including the central 
nervous system, showed any lesions in the gross. In particular, the lymph nodes 
of the abdomen were not enlarged. 

Microscopic Examination.—A coronal section through the midzone of the right 
lung showed the parenchyma to be diffusely beset with lesions measuring at the 
most 2 mm., although most of them were 1 mm. or less. The size of these areas 
did not vary with their position in the lung. There were, however, more of 
them per square centimeter at the base. Each one consisted of infiltration into a 
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number of alveoli, the whole being usually circular and rather well demarcated 
from the surrounding lung; in other words, the condition was a localized and 
perhaps lobular pneumonia. Higher magnification showed a fibrillar material 
which stained deep blue with hematoxylin and represented an actual cast of an 
alveolus. In this material were found cells which were of the reticuloendothelial 
type. A few polymorphonuclears were seen, but the oxidase stain showed that 
these comprised at the most 10 per cent of the entire number; in fact, the total 
number of cells in the affected alveoli was small. Despite the small number of 
polymorphonuclears it was striking that eosinophils were seen among them. The 
alveolar walls were for the most part retained. There was little destruction and 
no evidence of any granulation tissue (fig. 3.4). In the alveolar walls, however, 
a larger number of reticuloendothelial cells were seen together with a few poly- 
morphonuclears. Again a few eosinophils were found. The capillaries were 
distended with red blood cells. The blue-staining material became less toward 
the periphery of the focus, and finally in the surrounding alveoli nothing but a 
more or less- homogeneous, slightly acidophilic substance was seen, probably pre- 
cipitated albuminous fluid such as is not infrequently seen in edema. As has 
been stated, the amount of necrosis of the alveolar walls was actually small. There 
was no true tubercle formation, no development of epithelioid cells and, in par- 
ticular, no giant cells. Even lymphocytes were absent. The lung tissue between 
the lesions showed thickening of the alveolar walls, this thickening being due to 
infiltration with the type of cell described, but the alveoli themselves were open 
and contained air. It was striking that the bronchi and even the smaller bronchioles, 
blood vessels and lymphatics were not involved. At the hilus the main bronchi 
were free. 

Acid-fast stains revealed that the blue-staining material was composed of 
myriads of tubercle bacilli (fig. 3B). The masses were so large that they could 
be identified under the low power dry lens (xX 200). The organisms were well 
stained, were in sheaves, did not show granulation but were only in part gram 
positive. Alveoli surrounding the foci also contained the organisms, although in 
smaller numbers. However, the alveolar walls, bronchi and other structures were 
free. 

The Weigert stain for fibrin did not show fibrin in the alveoli. The tubercle 
bacilli stained positively with this method. In controls, however, it was possible 
to distinguish between them and true fibrin. 

The lymph nodes, although in the gross their structure was not altered, were 
considerably distorted microscopically, in part destroyed, by collections of cells 
resembling those seen in the lung. Here, too, eosinophils were among the few 
polymorphonuclears present. Necrosis was somewhat more advanced. The change 
here, too, occurred in foci, frequently near the peripheral sinus rather than in the 
depths of the node. In the center of these foci the cells stained poorly and there 
was considerable chromatin dust. However, the process had not advanced beyond 
the lymph node. The nodes involved were the left bifurcation, the right para- 
tracheal, the right bifurcation and the bronchopulmonary nodes. The lymph nodes 
in the posterior mediastinum along the course of the thoracic duct were small but 
also involved. In the superior gastric lymph nodes there was hyperplasia but no 
evidence of the type of disease described. 

The umbilical arteries and veins showed no thrombosis in the section studied. 
There was, however, an obliterating process with calcification which almost com- 
pletely closed the lumen of the artery. The ductus venosus Arantii showed a 
thrombus containing many cells of the reticulum type. No evidence of organization 
























































ARCHIVES 





OF PATHOLOGY 


8. £2 FE 


A? ; “¥ . . ~ => 
SO yee 
ON - SP bE 
s a x : > , 








Fig. 3.—Upper: typical example of alveolitis; hematoxylin and eosin; x 445. 
Lower: Ziehl-Neelsen stain of lung; x 445. 
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could be seen. There was no adhesion to the wall and no necrosis. In the mass 
of the clot a few polymorphonuclears were seen and some acidophilic fibrillar 
material. Acid-fast stains showed no organisms. This mass was found in only 
one section along the ductus ; the rest showed no pathologic change. 

Sections of the gastrointestinal tract, heart, thyroid, hypophysis, thymus, 
pancreas, adrenal, kidney and spleen showed no disease. Acid-fast stains of kidney 
and spleen were negative. 

Careful search failed to reveal any focal necroses in the liver. There were, 
however, considerable granularity and vacuolation of the cytoplasm of the liver 
cells. Acid-fast stains revealed no organisms. 

Bone marrow from a vertebra disclosed no focal necrosis. The marrow was 
hyperplastic. Perhaps the most striking thing was the tremendous number of 
eosinophils and eosinophilic myelocytes. 


The final diagnosis was congenital primary pulmonary tuberculosis 
(aspiration type). This was supported by the following evidence: 
The autopsy of the infant demonstrated no tuberculosis of any other 
organ except the lung and its lymph nodes. The process consisted 
essentially of alveolitis in acinonodose form with an exudate of few 
polymorphonuclear leukocytes and a preponderant number of mono- 
nuclears of the reticuloendothelial type. There was a perifocal edema 
with no cellular exudate. Tremendous numbers of tubercle bacilli were 
found in and about these lesions. The foci were distributed equally 
throughout both lungs and were larger and more frequent toward the 
base. The alveolar walls, perivascular and peribronchial tissues and 
bronchi were not affected ; the process was definitely and exclusively in 
the alveoli. This excludes the possibility of a hematogenous distribution 
by way of the ductus venosus Arantii. Although it is well known that 
in the course of miliary tuberculosis tubercle bacilli may be excreted 
into the alveoli and then produce tuberculous bronchopneumonia of 
miliary form and distribution, yet typical interstitial tubercles were 
also found in large numbers in all these cases. The fact that the lesions 
were larger and more frequent toward the base is not in agreement 
with what the pathologist finds in miliary tuberculosis. Lastly, the 
absence of tubercles in other organs and the fact that the liver and 
the portal nodes were not affected exclude distribution by way of the 
umbilical vein and liver. The intestine and the mediastinal nodes were 
unaffected ; ingestion is therefore out of the question. It appears that 
the only mechanism by which the infant could have been infected is 
that of aspiration. Postpartum infection cannot adequately explain the 
process. Not only is there no clinical evidence of contact; in addition, 
it is in the highest degree improbable that a postpartum tuberculous 
infection could lead to death within the period of four weeks. For 
this, if for no other reason, the breast milk could not have been the 
source. The extensive seeding of the lungs with enormous numbers of 
bacteria necessarily required to produce the picture described cannot 
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have been the result of any ordinary transient contact. The proper 
conditions for such infection are found in contamination of the liquor 
amnii. The histologic examination of the curettings from the mother 
demonstrated tuberculous endometritis with well developed, in part 
caseating tubercles, which might have been present at or before the 
birth of the child. 

The cellular response to the infection was that characteristic of the 
early stage of primary infection. In fact, the individual lesion which 
we have described was exactly like that described by Zarfl *" in a case of 
postpartum aerogenous infection in a very early stage, in which the 
child died of an intercurrent disease at the age of 24 days. The minute 
primary focus was examined at a stage when gross evidence of lymph 
node involvement had not yet appeared. The absence of tubercle forma- 
tion in these early stages, which has also been described for animal 
experiments, substantiates the opinions of those who maintain that the 
tubercle is not the primary reaction of the body to the tubercle bacillus 
but rather a reaction acquired in the course of the disease. As in 
Zarfi’s case of an early primary focus and as in several of the cases 
of congenital aspiration tuberculosis,** the lymph nodes were small. 
We therefore agree with Siegel ® that the process is a widespread focal 
primary infection of the lungs. 

The case reported is strikingly similar to the ones described in the 
literature. In most cases the disease of the mother was far advanced 
at the time of birth; usually hematogenous distribution could be demon- 
strated either clinically or at autopsy. However, in the case reported 
by Giuliani * death occurred two years after the birth of the tuberculous 
child. Although the placenta was not satisfactorily examined in any 
case, tuberculosis of the internal genitalia was demonstrated in 4 cases. 
The child was usually premature. Commonly no signs or symptoms 
of a severe illness were noted until shortly before death, when cyanosis, 
dyspnea, asphyxia, cough and a rapid decline set in. This extraordinary 
tolerance of the body toward the constitutional effects of tuberculous 
infection is well known to pediatricians. Death usually occurred between 
the sixteenth and the twentieth day, although in Zarfl’s ** case the child 
lived to the forty-third day. 

For the most part the authors who have published cases of congenital 
tuberculosis of the aspiration type have stated that the infection occurred 
at the time of birth. This assumption rests on the widely accepted belief 
that respiratory movements do not begin in the fetus before parturi- 
tion sets in. This, however, is not so. Aspiration of infected liquor 


amnii may take place at an earlier period. In the report of Andrewes’® 


17. Zarfl, M.: Ztschr. f. Kinderh. 5:303, 1913. 
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case it is stated that the child died “shortly after birth.” In Giuliani’s * 
case the infant showed dyspnea and asphyxia from the time of birth. 
The mother in the case observed by Couvelaire and others*® was 
delivered by cesarean section, and thus the child was not subject to the 
periods of asphyxia in utero which some authors regard as important 
in determining the aspiration of liquor amnii. These cases demon- 
strate that the infection may well occur before parturition. In any 
individual case, however, it may be difficult to state the exact time 
of infection. We agree with Kraus,* who stated that “all factors which 
affect the child or parts of its body after it has passed the introitus are 
according to common usage to be regarded as acquired, but those acting 
before can be regarded as congenital.” 


SUMMARY 


A case of congenital pulmonary tuberculosis of the aspiration type 
is described. Reports of 7 unequivocal cases of the same type were 
found recorded in the literature. 































































SUBDURAL OR 





INTRADURAL HEMORRHAGES? 


TIMOTHY LEARY, M.D. 
BOSTON 


Recently claims have been put forward that what pathologists haye 
been calling subdural hematomas are actually intradural hematomas. 
Before discussing this question it is necessary to consider what one 
means by the term “subdural hematoma.” Minor hemorrhages with 
relation to the dura or the subdural space have no clinical significance, 
do not constitute hematomas and can be excluded. 

Hemorrhages into the subdural space may arise from many causes, 
The commonest type is met with in the fractured skull, in which the 
source of the hemorrhage is almost exclusively a laceration of the 
arachnoid and brain. Rarely a laceration of the dura may be a source 
in this group. Hemorrhages in the newborn are usually due to injuries 
sustained at birth and commonly arise from the falx or from the 
tentorium. The cause of the clinical picture is not the hemorrhage into 
the membranes but the mass of blood which escapes through rupture 
of the membranes and accumulates in the subdural space. Occasionally 
tumors may be responsible for extensive subdural hemorrhages. Essen- 
tial cerebral hemorrhages have been known to rupture into the subdural 
space. In addition, syphilitic or tuberculous processes may produce 
true hemorrhagic pachymeningitis. 

Quite distinct from the group of cases just described is a series 
of cases in which massive hemorrhage into the subdural space occurs, 
usually following traumatism, which is in most cases minor and which 
is unassociated with fracture of the skull or laceration of the brain. 
The traumatism may not be to the head, and may be so minor that it 
is overlooked. These hemorrhages occur usually in adults. Alcohol 
is a factor in many cases, and the hemorrhages have an apparent relation 
to C avitaminosis. It is with this type of hemorrhage that the present 
paper deals. 

The regional localization of free blood in the subdural space is quite 
constant, and is significant in the evolution of hematoma. Whatever its 
source, the mass of the blood will, with rare exceptions, be found over 
the convexity, where it may attain a thickness of 1.5 to 3cm. The usual 
source of the blood is above the tentorium, and the downward pressure on 
this membrane will prevent the escape of blood into the cerebellar fossa. 
In the standard case there will be found a thick layer of blood over 
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the convexity and a thin layer over the base in the anterior and middle 
fossae and less constantly over the upper surface of the tentorium and, 
to a lesser degree, over the ipsilateral surface of the falx. Just as the 
tentorium seals off the cerebellar fossa, so the tentorium and the falx 
will frequently prevent escape of blood to the subdural space of the 
opposite side. In about 15 per cent of the cases this mechanism fails, 
and the process is bilateral. 

The Massachusetts medicolegal system gives exclusive opportunity 
to medical examiners to investigate the causes of deaths supposed to 
be due to violence. Because of the frequency of subdural hemorrhages, 
which in some years made up 10 per cent of intracranial hemorrhages 
in my service, I reported in 1934 a series of 50 cases. This series 
covered the gamut of changes which arise following escape of blood into 
the subdural space and made it possible to follow the evolution of the 
process in its various stages from the beginning to the end result, i. e., 
from fluid blood to complete organization. A series of cases seen since 
confirms the conclusions arrived at from study of the first series. 

Because of the peculiar character of the attempt to organize a 
subdural hemorrhage (with activities in this respect limited to the 
relatively avascular dura, while the highly vascularized arachnoid 
remains inactive), a study was made of the subdural space and its 
linings.? This study disclosed that the subdural space is not a serous 
space, as was formerly believed. On one side is the highly 
differentiated pia-arachnoid, a complex membrane and an essential part 
of the central nervous system, which it serves to protect both physically 
and chemically. On the other side is a simple fibroblastic membrane 
—the dura—which is the inner periosteum of the skull and which 
serves as a support to the brain, and encloses the venous sinuses. It 
is a part of the skull complex just as the pia-arachnoid is a part of the 
brain complex. The simplest explanation of the subdural space is that 
the skull with its lining dura enters into articulation with the brain and 
its covering pia-arachnoid. From this point of view the dura is the 
lining of an articulation and is therefore a simple fibroblastic membrane. 

The character of the lesions dependent on subdural hemorrhages 
divides them into five broad groups, each marking a stage in the aging 
and progress of the hematoma. The first stage is found in cases in 
which death is prompt following the hemorrhage; in this stage the blood 
in the subdural space is fluid (fig. 1 A). The process is usually 
unilateral, molding and compressing one hemisphere and flattening the 
surface of the other hemisphere against the skull. In the second stage 
the blood has clotted but is not adherent to the dura (fig. 1 B). In the 


1. Leary, T.: J. A. M. A. 108:897, 1934. 
2. Leary, T., and Edwards, E. A.: Arch. Neurol. & Psychiat. 29:691, 1933. 
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third stage organization of the clot has begun from the dural side 
The clot, which is now discolored copper brown and softened, is adherent 
to the dura by the formation of a single outer neomembrane; i. e., it jg 
still uncovered on its inner surface (fig. 1 C). The fourth stage is 
marked by a double neomembrane enclosing the clot (fig. 1 D). The 
fifth stage shows healing, more or less complete, by fusion of the outer 
and inner neomembranes, and is of no significance clinically. The 
hemorrhage is usually unilateral but may be bilateral. Rarely there may 
be manifest differences in age between the lesions on the two sides, 





Fig. 1—A, subdural hemorrhage, first stage—fluid blood. Note molding of 
the right hemisphere, with compression and flattening of the surface of the left 
hemisphere. B, second stage—early currant jelly clot; no adhesion to dura. C, 
third stage—softened clot discolored brown and adherent to the dura by an external 
neomembrane. Note the rough inner surface of the naked clot. D, fourth stage, 
clot wholly enclosed within a double neomembrane. A window has been cut 
through the thinner portion of clot and the smooth opaque white dura exposed. 
Note the compression deformity of the brain. 


In contrast to the old belief that the subdural hematoma always 
runs a chronic course, pathologists now know, to quote Munro,® that: 
“The so-called ‘chronic subdural hematoma’ was actually only a late 


3. Munro, D.: Cranio-Cerebral Injuries: Their Diagnosis and Treatment, 
New York, Oxford University Press, 1938, p. 128. 
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stage of the acute injury, in a patient that had been fortunate enough 
survive in spite of a complete lack of treatment.” 

Death in the first stage (fluid blood) occurs usually within a few 
hours of the vascular rupture. In the second stage (free, unadherent 
clot) death, if it occurs, follows usually within one to five days. The 
third stage (single external neomembrane, i. e., clot adherent on its 
outer surface to dura) is found one to three weeks after the vascular 
rupture. The fourth stage (clot enveloped in double neomembrane) 
is found three weeks to years after the original hemorrhage. The fifth 
stage (fused neomembranes) is a more or less completed repair process 
and is a casual finding at autopsy, probably years after the original 
hemorrhage. Death during the first two stages is usually due directly 
to the subdural hemorrhage. In the third stage death may be due directly 
to the hemorrhage, or it may be due to associated conditions, such as 
alcoholism or infection. The stage most commonly met with is the 
fourth, with the hematoma enclosed in completed membranes. It is 
this stage which is most important clinically. Death at this stage is 
frequently due to secondary hemorrhages, which may rapidly increase 
the intracranial pressure. The secondary hemorrhages may be limited 
wholly within the neomembranes or may rupture through the thin 
inner neomembrane into the subdural space. The breaking down of 
the complex blood proteins into simpler molecules may greatly increase 
the osmotic pressure within the double neomembrane, as Munro * has 
shown, and may produce a cystlike sac in which the largely fluid contents 
are under great tension, often causing an exacerbation of symptoms. 

Intermediate steps in the evolution of the process are found. For 
example, the extension of the neomembrane over the naked internal 
surface of the clot may be incomplete in the third stage, the smooth 
surface of that portion of the clot which is covered by the growing 
membrane contrasting with the rough surface of the still uncovered 
portions of the clot (fig. 2). Apart from changes in color and con- 
sistency, marked alterations, including partial or more or less complete 
liquefaction of the clot, occur mainly after the clot has been enveloped 
in a double neomembrane. 

The blood in subdural hemorrhages is distributed over the dural 
surface above the tentorium. The layer of blood over the base and 
tentorium is thin as compared with that over the convexity. Nothing 
which. can be stigmatized as a hematoma ordinarily appears in these 
locations. The presence of the blood, however, stimulates repair 
activities in these sites as well as over the convexity. Because of the 
thinness of the blood layer, repair is more rapid and successful than 
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4. Munro, D.: New England J. Med. 210:1145, 1934. 
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over the convexity. However, even after repair is complete, coloring 
of the dura in these locations by blood pigment may persist for long 
periods. 

The relatively avascular dura can produce only a comparatively 
feeble growth of granulation tissue. Particularly is there difficulty jn 
venous drainage from the new tissue. The passive hyperemia due to 
this imperfect venous drainage produces wide dilatation of the capillaries 
of the granulation tissue, which frequently show a diameter of over 
100 microns. Putnam and Cushing ® titled these “giant capillaries.” 
In the later stages of repair, when these vessels are outlined by masses 





Fig. 2—Third stage—intermediate. A growth from the external neomembrane 
is extending over the inner surface of the clot, particularly on the right. Note 
the relatively smooth area on the right and the rough uncovered clot. Smaller 
smooth regions in figure 1 C mark the advance of the proliferating tissue. 


of macrophages filled with blood pigment, they take on a sinusoidal 
character. These capillaries, poorly supported, are the source of 
secondary hemorrhages. I have been able to demonstrate actual points 
of rupture of these vessels in the neomembrane. 

In a word, the persistence which is the outstanding characteristic 
of subdural hemorrhages as compared with hemorrhages elsewhere im 
the body arises from the fact that the burden of organizing and removing 
the clot is thrown on a poorly vascularized dense connective tissue 


5. Putnam, T. J., and Cushing, H.: Arch. Surg. 2:329, 1925 
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membrane that is in contact with only one surface of the clot and has 
difficulty in carrying out the assignment. In serous spaces organization 
of clot proceeds from all surrounding surfaces. Here the effort at 
repair is from one surface alone. 


SUBDURAL OR INTRADURAL? 


To paraphrase Klotz® discussing the etiology of arteriosclerosis: 
“The mode of origin or the previous course of” a closed subdural 
hematoma (fourth stage) “cannot be determined by a study of the old 
lesions alone, and it is futile to hold controversy over such an 
indeterminable problem. A study of the earliest stages of the lesions 
in the tissues of man is still the most secure upon which to base 
conclusions.” 

There have recently appeared three papers in which it is claimed 
that so-called subdural hematomas are actually intradural. Hannah‘ 
cited 3 cases: a case in which there were petechial hemorrhages into 
the dura at the site of an operation, and 2 cases in which a double 
neomembrane was present. He injected oxalated blood into the dura 
in an attempt to reproduce the lesions as intradural lesions, but the 
largest bleb containing blood that he could make was 0.5 cm. in diameter. 
Moreover, section of such a bleb disclosed torn strands of fibrous tissue 
crossing the bleb from its inner to its outer surfaces. 

Kaump and Love,* following Hannah’s suggestion, studied 30 cases 
of so-called subdural hematoma. The lesions in the traumatic group 
varied from an extensive hematoma which had compressed the brain 
to only a small area of hemorrhage. In these cases the hematoma was 
enclosed within a membrane. In the group of spontaneous hematomas 
there was variation in size from massive bilateral tumors, each containing 
300 cc. of material and compressing the brain, to small areas of 
hemorrhage scattered through the dura. Of 3 patients with spontaneous 
hematomas who had given clinical and serologic evidence of syphilis, 
the lesions in 1 patient were small and more or less discrete, and those 
in 2 were large. In 3 patients with associated blood dyscrasia bilateral 
hematomas were present—in 1 patient large, in the other 2 consisting of 
conglomerate patches of intradural hemorrhage. 

It is evident that in this series are included minor hemorrhages, 
probably intradural, together with massive hemorrhages originally 
subdural, which had become enveloped in a double neomembrane. 

Baker ® in a general review of subdural hematoma recorded 31 
cases, without detailed descriptions, but he evidently included obstetric 


6. Klotz, O.: J. M. Research 31:409, 1915. 

7. Hannah, J. J.: J. Nerv. & Ment. Dis. 84:169, 1936. 

8. Kaump, D. H., and Love, J. G.: Surg., Gynec. & Obst. 67:87, 1938. 
9. Baker, A. B.: Arch. Path. 26:535, 1938. 
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traumatic hemorrhage of the newborn. He referred to cases of per- 
nicious anemia in which petechial hemorrhages were found in other 
organs, and apparently included the whole series of hemorrhagic lesions 
which may appear in or about the dura. 

The group of subdural hemorrhages which has clinical importance 
is made up of relatively massive hemorrhages. Failure to differentiate 
these massive hemorrhages from the minor petechial or conglomerate 
petechial hemorrhages into the dura serves but to complicate and confuse 
the issue. 

Physical Objections to the Intradural Theory.—A practical physical 
objection to the conception of the hematoma as intradural is the difficulty 
of splitting the dura so that it could contain several hundred cubic 
centimeters of blood within its meshes or so that this mass of blood 
could be thickest over most of the convexity on one side in the cases 
in which it is unilateral and over a similar area on both sides in cases 
in which it is bilateral. Moreover, there is usually a much thinner 
layer of blood over the base and tentorium as well, which must be 
considered. The practical impossibility of so shearing the dura into 
a thicker outer layer and a delicate translucent inner layer over such 
extensive regions is manifest. The splitting must occur with such 
perfection that there is no escape of blood into the subdural space, 

Hannah has illustrated the difficulty of forcing blood between the 
meshes of the dura. Practical tests by me, using a syringe with a force 
greater than any conceivable blood pressure, have demonstrated the 
impossibility of producing the widespread splitting of the dura necessary 
to include large masses of blood within its meshes. It is true that 
petechial hemorrhages may occur in the dura. It is also true that these 
hemorrhages may occur in agminated masses which appear to be 
continuous, but section will disclose that the thin zone of hemorrhage is 
broken up by bands of dural tissue into a series of units, as Hannah 
found. In contrast to this, in the fourth stage of the subdural hematoma 
the sac enclosing the blood is monolocular, without partitions, except 
when a secondary hemorrhage occasionally results in a bilocular sac. 

Because of the poor quality of the granulation tissue produced from 
the dura, the attachments of the outer neomembrane to the dura tend 
to be less than firm, frequently showing only delicate strands of fibrous 
tissue securing the outer neomembrane to the dense inner layer of the 
dura. It is this fact that makes the removal of a subdural hematoma 
a feasible operative procedure. If the hemorrhage were intradural, 
it would be wholly impracticable to attempt to remove the extensive 
mass by operation through a limited opening in the skull. 

The progressive character of the stages in the evolution of the 
subdural hematoma discredit a belief that the massive hematoma 1s 
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intradural. In the first and second stages (free blood-free clot) there 
can be no doubt that the hemorrhagic materials lie in the subdural 
space. In the third stage the clot is adherent to the dura by organization 
(from the dura) of its outer surface, but the inner surface remains 
naked clot. In the intermediate third stage the growth from the outer 
(dural) neomembrane is seen spreading over the inner naked surface 
of the clot to enclose it. (See fig. 2.) In this stage also there cannot 
be reasonable doubt that the hemorrhage was subdural. It is only in 
the fourth stage, after complete envelopment of the clot, that any 
confusion could arise as to whether the hemorrhage was intradural or 
subdural. To reason backward from this advanced stage to the causation 
of the lesion without study of the early stages is hardly justifiable. 


SOURCE OF THE HEMORRHAGE 

It is apparent that the source of the subdural hemorrhage can be 
determined only in cases in which organization has not as yet covered 
up whatever evidence of the source may have been present. It is only 
in the first and second stages, therefore, that such evidence may be 
found. 

Although the blood lies in the subdural space, as shown in foregoing 
sections of this paper, it is possible that the source of the hemorrhage 
could be ruptured dural vessels. The dura is a dense membrane with 
a smooth, pale inner surface. Hemorrhage into its tissues about the 
point of rupture of a vessel should be easily recognized, as are 
hemorrhages that have occurred in the newborn as a result of injuries 
at birth. In such cases the hemorrhage is interstitial, and space is made 
for the blood by tearing apart the dural connective tissue. In a recent 
case of fatal hemorrhage resulting from an injury at birth, in which 
the infant died fifty-two hours after birth, the tentorium, in the meshes 
of which the fatal hemorrhage had originated, showed a maximum 
thicknesss of 0.4 cm. Rupture through the surface layers of the 
tentorium had resulted in the accumulation of 80 cc. of clot free in 
the subdural space. This clot was the cause of death. The hemorrhage 
into the tentorium alone was not great enough to influence markedly 
intracranial pressure. Microscopically, the density of the fibrous tissue 
in the tentorium and the necessity of tearing apart the collagenous 
fibers before blood can collect make it evident that intradural hemorrhage 
must be of necessity limited. 

In my cases of hemorrhage of the adult brain in the first and second 
stages careful inspection of the dura after removal of the blood or the 
clot disclosed no dural source of the hemorrhage. On the other hand, 
I have been able to demonstrate the source in bridging veins or at the 
point of junction of these veins with arachnoid veins in 12 cases. 
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BRIDGING VEINS 


Hannah limits the term “bridging veins” to the portions of 
superior cerebral veins which cross the subdural space to the longitudinal — : 
or the sagittal sinus. The term as used in this paper is applied to. 
veins which cross the subdural space away from and do not join directly — 
any sinus. Browning *® described the veins which spring from thee 
arachnoid to the dura over the frontal convexity 1 to 4 cm. from the” 
sagittal sinus. Mittenzweig** found a vein ruptured in its course @) 

from the sagittal sinus over the right frontal lobe in a case of 
subdural hemorrhage with fluid blood. He made a study of 200 heads” 
and in 59 found aberrant veins which crossed the subdural space far 
from the sagittal sinus over the frontal convexity, and in 9, veins which 
crossed over the posterior convexity. 

Apart from these studies, which refer only to veins over the 
convexity of the brain, the literature contains little on the subject, 
The standard textbooks on anatomy do not mention these veins. The 
veins in question are so delicate and so easily broken that in removal 
of the brain they are ordinarily overlooked. The frequency with which 
they appeared to be the source of subdural hemorrhage led me to 
investigate them. 

These veins vary markedly in size and in thickness of wall. When 
put on tension, they are threadlike structures, for the most part less 
than 0.1 cm. in diameter. When relaxed and filled with blood, some 
may measure up to 0.2 cm. in diameter. They occur singly or in groups 
and are not usually united at their dural ends as the superior and 
inferior cerebral veins frequently are. They occur most commonly im 
four locations : 


1. Crossing from the arachnoid of the convexity, usually in the 
frontal region, most commonly 1 to 4 cm. from the sagittal sinus, as 
Browning has described. They vary in length up to 1 cm. or more 
and may occur in considerable numbers. They are present in smaller 
numbers and less commonly over the parietal convexity, where they 
tend to be longer than those found over the frontal convexity. They 
are rarely found over the standard field for decompression operations 
and the whole lower convexity but are met with occasionally in opera- 
tions over the convexity.’ 

2. Traversing the space from the basilar arachnoid of the temporal 
lobe to the tentorium and the dura over the middle fossa. The inferior 


cerebral veins empty largely into the transverse sinuses. They occur 





10. Browning, W.: The Veins of the Brain and Its Envelopes: Their Anatomy 


and Bearing on the Intracranial Circulation, Brooklyn, F. B. O’Connor, 1884. 


11. Mittenzweig: Neurol. Centralbl. 8:193, 1889. 


12. Putnam, T.: Personal communication to the author. 






















Fig. 3—A, a bridging vein cver the base of the temporal lobe. A piece of blue 
paper has been placed over the dura of the base for contrast. B, photomicrograph 
of bridging veins (see text). C, brain showing tell-tale hemorrhage into the arach- 
noid about the source of hemorrhage, i. e., a bridging vein which had broken at 
its junction with an arachnoid vein in the pcesterior parietal region. Note the 
deformation of the brain. 
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as groups of veins, in largest numbers along the outer border of the 
posterior temporal and the occipital lobe. Aberrant veins are almost 
constant, occurring away from the location of the sinuses, over the 
midbase of the temporal lobes. They are frequently single vessels— 
sometimes they occur in pairs (fig. 3 A). In some cases it is possible 
to follow a vessel in the upper layers of the dura for 2 cm. before jt 
empties into the superior petrosal sinus. 

3. From the frontal pole of the temporal lobe to the dura over the 
sphenoid bone. The middle cerebral veins empty into the cavernous 
sinus. The frontal pole of the temporal lobe varies remarkably in its 
relation to the dura. Not only venous but fibrous attachments may 
anchor the pole firmly to the sphenoidal dura. On the other hand, 
the connections may be delicate and wholly venous. The veins may 
be multiple or single, large or small. Aberrant veins occur in this 
location but are of little significance in relation to subdural hemorrhages, 
in my experience. 

4. Subtentorial veins are often aberrant but are not important from 
the standpoint of subdural hemorrhages, which arise almost exclusively 
above the tentorium. 

In general, when aberrant veins are found in one of these loci they 
will also be found in the other regions described. They are most constant 
over the basilar surface of the temporal lobe. In some skulls the 
number of these veins may be great, while in others there are few. 

Microscopically, the walls of bridging veins are made up of fibrous 
tissue, a more condensed layer surrounding the lumen in a band, which 
is sometimes definite, with an outer layer of looser connective tissue. 
A single elastic lamina lies next to the vascular endothelial lining and 
is sometimes doubled. Occasionally, small fragments of elastic tissue 
are found in the inner more compact connective tissue layer, and rarely, 
in the looser outer tissue. As in all of the cerebral veins, there is no 
unstriped muscle tissue, i. e., no media. The outer surface is covered 
by an endothelium-like layer. 

Figure 3 B shows two discrete bridging veins which were mounted 
together with others and cut in cross section. The larger vessel to the 
left is thick walled, almost empty and contracted. The vessel to the right 
is moderately distended with blood and illustrates the irregularity m 
the thickness of the wall frequently found in injected vessels. The 
slenderness of the barrier between the contained blood and the free 
subdural space is evident. The margin of safety is small. 

When put on stretch, the veins may be drawn out into long elastic 
threads. They tend to rupture at the arachnoid junction, in which case 
small openings are torn in the arachnoid veins with which they are con- 
nected. This is significant, since small tell-tale hemorrhages into the 
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subarachnoid space tend to arise about the site of rupture during life 
and mark the source of subdural hemorrhages (fig. 3C). If rupture 
occurs away from the arachnoid junction, it is often difficult or impossi- 
ble to determine the source of the hemorrhage. 

As one studies these delicate veins the wonder grows, not that they 
rupture, but that they do not rupture more commonly. In connection 
with C avitaminosis, they are perhaps the veins which rupture most 
frequently in prescurvy conditions. 


ARACHNOID DRAINAGE IN FRACTURED SKULLS 


An interesting observation in a field closely related to this one is 
that subdural hemorrhages which arise from laceration of the arachnoid 
and the brain (associated with fracture of the skull) rarely persist for 
long periods, in contrast to the subdural hemorrhages I have described. 
If the victim survives the injury by as much as a month and then dies 
(from bronchopneumonia or infection usually), examination will reveal 
plaques jaunes and adhesions of the atachnoid to the dura over the site 
of brain injury but no subdural blood or clot or dural neomembrane. 
The explanation of the disappearance of the blood appears to be that the 
efficient arachnoid drainage system has been opened up by the laceration 
and the subdural space cleared. Rare exceptions to this relatively rapid 
removal of blood under these conditions are found in senile arterio- 
sclerotic persons, in whom all functions are less efficient. 

This observation makes it evident that for the production of a persis- 
tent subdural hematoma it is necessary that the arachnoid be essentially 
intact. The minute openings into arachnoid veins at the point of rup- 
ture of bridging veins are not significant in this respect. 

A pertinent suggestion from this observation is that an opening 
into the arachnoid drainage system might be desirable in operations on 
subdural hematoma in which removal of all of the hematoma is not 
operatively possible. Like many suggestions, this has its limitations. 
Opening of the arachnoid will result, under present day surgical possi- 
bilities, in adhesions to the dura at the location of the arachnoid opening, 
and adhesions are a potent cause of epileptic seizures. Some day, per- 
haps, an acceptable tissue membrane will be found that can be placed 
between the dura and the arachnoid to prevent adhesions. 


SUMMARY 

Evidence is presented to prove that massive subdural hemorrhages 
are actually subdural and not intradural. The evolution of the process 
from free fluid blood to completely enveloped hematoma is illustrated. 
The common source of subdural hemorrhages is ruptured bridging 
veins. 
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When in fracture of the skull there is laceration of the brain, the 
blood which accumulates in the subdural space is removed with rela. 
tive rapidity through the efficient arachnoid drainage system. As 4 
result, chronic subdural hematoma does not arise under these cond. 
tions. An unbroken arachnoid appears to be a necessary element jg 
the production of subdural hematoma. 

















ORIGIN AND SIGNIFICANCE OF BINUCLEATE 
PURKINJE CELLS IN MAN 


WARREN ANDREW, Pux.D. 
DALLAS, TEXAS 


There have been a number of reports on the division or apparent 
division of the nucleus of the nerve cell not only in the sympathetic but 
also in the central nervous system. Binucleate cells have been found in 
a variety of pathologic conditions, especially in psychoses, such as schizo- 
phrenia, and in progressive paralysis. The number of reports on binu- 
cleate Purkinje cells in man is, however, small. Schrdder* in 1911 
reported 2 cases of schizophrenia in which binucleate Purkinje cells 
were present. Von Santha * in 1930 reported the presence of binucleate 
Purkinje cells in 2 of 13 cases of schizophrenia which he examined. 
Rubinstein reported binucleate cells in the cerebellum in some of the 35 
brains from psychotic patients which he studied. 

Binucleate Purkinje cells have been discovered as a senile phenome- 
non in the rat by Inukai* and by Loo * and in the mouse by Andrew.’ 
These authors agree that the binucleate condition of the Purkinje cells 
in rodents is brought about by an amitotic division of the nucleus. 
Binucleate cells are common in the autonomic system of rodents. There 
is evidence that the amitotic division of nuclei of some of the Purkinje 
cells of rats and mice may begin at rather an early age, although the 
great increase in binucleate cells occurs only in advanced age. Inukai 
found Purkinje cells with elongated nuclei with two nuceloli in albino 
rats aged 200 days and double or even triple nuclei in a rat aged 730 
days, 1 aged 1,017 days, and 1 aged 1,085 days. 

In a study of 100 Purkinje cells each from 19 mice of various ages, 
Andrew ® found a total of 22 binucleate cells in the brains of the 4 
senile specimens in the group and none in the brains of the 15 other 
specimens, none of which was over 290 days of age. In a more recent 
study by Andrew ® binucleate cells were found in 2 mice of 324 days 
of age but only about one-quarter the number of those in senile animals 
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(691 days of age and over) studied at the same time. One definitely 
binucleate cell was found in a mouse 160 days of age. The binucleate 
condition of the Purkinje cells in mice and rats seems to be, then, a 
condition brought about by amitotic division of the nucleus, probably 
always preceded by division of the nucleolus, and occurring in fyjj 
grown and most commonly in senile animals. 

In a study of the Purkinje cells in man from birth to senility [7 
described a number of changes in senile persons which resembled rather 
closely: the changes in senile mice and rats. I failed, however, to find 
the binucleate condition in any of a large number of Purkinje cells jn 
the cerebellums of 34 persons. Of these persons, 5 were of advanced 
age: 69 years, 70 years, 72 years (2) and 80 years, respectively. 


MATERIALS AND METHODS 


Since the publication of the earlier work on the human Purkinje cell 7 specimens 
of cerebellum from 6 additional persons have been prepared and examined. These 





Summary of Data on Subjects Studied 









Age Sex Subject Cause of Deat! 
5 months rol Negro Neurocytoma of abdominal ganglic 
13 months J Negro Meningitis — influenzal n i 
22 years ° Negro Cerebrospinal syphilis, terz 
27 years ref White person Abscess of brain 
49 years fe) Negro Cirrhosis of liver 
56 years ref White person Fracture of skull and cerebral hemorrhage 








specimens, being autopsy material, were necessarily fixed at different times. The 
fixative employed was solution of formaldehyde U. S. P. diluted 1:10. The speci- 
mens were kept in the solution for periods ranging from one week to two months. 
They were then carried through the processes of dehydration, clearing, infiltration 
and embedding in paraffin together, sectioned, and stained in the same glass slide 
tray. 

The specimens, the age and sex of the patient and the cause of death are listed 
in the table. 

The stain employed for Nissl material was cresyl violet. In addition, pieces 
from each specimen were prepared by the Da Fano method of silver impregnation 
in the manner described by me in a previous article,® which had been found 
to give a uniformly good picture of the dendrites of the Purkinje cells. 


OBSERVATIONS 


The interesting finding among the specimens from this group was 
the occurrence of a very considerable number of binucleate Purkinje 
cells in the cerebellum of the 22 year old Negress who died of cerebro- 


7. Andrew, W.: Ztschr. f. Zellforsch. u. mikr. Anat. 28:292, 1938. 
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This patient’s condition had been diagnosed as dementia paralytica 
with meningeal involvement and pelvic inflammatory disease. At autopsy 
the meninges were found to be thickened and fibrous over the entire 
brain, with a considerable increase of clear fluid between them. The 
brain was symmetric but small throughout, weighing 960 Gm. Other 
than this, nothing unusual was seen on gross sectioning of the cerebrum, 
cerebellum and pons. All of the ventricles were slightly dilated and 
filled with clear fluid. 

From 3 to 4 per cent of the Purkinje cells in the cerebellum were 
found to be binucleate. The proportion of binucleate cells to the total 
number was as great as in the cerebellum of the senile mouse. The 
majority of the binucleate cells appeared in other respects very similar 
to the uninucleate cells in this specimen. They possessed as large an 
amount of Nissl substance as the other cells, the two nuclei were clear, 
the two nucleoli stained intensely, and in many instances a cap of baso- 
philic substance was seen on each nucleus. For the most part the 
nuclei occupied a position near the center of the cell. They were 
almost. invariably located opposite or very nearly opposite each other 
in the transverse diameter of the cell, and the nucleoli, in the center of 
each nucleus, lay thus in almost a straight line across the cell at its 
greatest transverse diameter (2 in the figure). 

The Da Fano preparations showed an interesting feature of the 
dendrites of the binucleate cells. In several instances the primary 
dendrite stem was double as far down as the cell body itself, and in 
some there was a considerable space between the sites of origin of the 
two dendrite trunks from the cell body. This feature was similar to that 
seen by silver impregnation of binucleate cells in senile mice; * here, as 
in the mouse, it may be the result of some abortive effort of the cell body, 
as well as of the nucleus, to divide. 

The findings in the Nissl material, nuclei and nucleoli of the cells 
in the specimens from this group agree, in general, with those made 
in the 34 cerebellums previously studied. In the specimen from the 
5 month old Negro the Nissl substance was not abundant and was 
either diffuse or in very small, powdery particles, as seen with the oil 
immersion lens. In that from the 13 month old Negro the Nissl 
substance was in the form of very small but readily distinguishable 
bodies, in some cells having a semblance of concentric arrangement 
about the nucleus and at the cell periphery. In the specimens from 
the 22 year old Negress, the 27 year old white man and the 49 year old 
Negress the Nissl bodies were of larger size, 3 to 4 microns in diameter, 
and in the specimens from the latter 2 persons they had a definite con- 
centric arrangement. In the cerebellum of the 22 year old Negress 
the regular arrangement was lacking in many of the cells. In these 3 
specimens the nuclei were clear and the nucleoli stained intensely. In 
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EXPLANATION OF FIGURE 


1, a Purkinje cell (right), with a nucleus in process of amitotic division, from 
the cerebellum of a senile mouse, 746 days of age. The nucleus is of the dumbbell 
type, with a very definite constriction in the middle. A nucleolus is seen in the left 
half of the nucleus, but the nucleolus in the right half is not shown in this section. 
x 1,000. 

2, a binucleate Purkinje cell from the cerebellum of a 22 year old Negress 
(cause of death: cerebrospinal syphilis). The cell is somewhat larger than the 
uninucleate cells in this subject but otherwise is similar to them, and both of the 
nuclei appear normal. x 750. 
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the cerebellum of the 56 year old white man many of the cells were 
hypochromatic, containing little or no basophilic material in the cyto- 
plasm, the outlines of many of the cells were shrunken, the nuclei 
basophilic and the nucleoli pale. 


COM MENT 


In the cerebellum from a 22 year old Negress with cerebrospinal 
syphilis binucleate Purkinje cells were found and in rather high pro- 
portion. The cells containing two nuclei did not show visible evidence 
of any more degenerative condition than the uninucleate cells. I believe, 
however, that the binucleate condition had been brought about by the 
less favorable environment for the nerve cells caused by the disease 
and that it is evidence that the nuclei of human Purkinje cells, like those 
of the corresponding cells of mice and rats, will divide under unfavor- 
able circumstances, although these circumstances apparently differ in 
degree or kind in rodents and in man. I believe, also, that evidence 
of an abortive attempt at cytoplasmic division can be seen in the wide 
separation of the two primary dendrite stems of many binucleate cells 
in the mouse and in man. 

In regard to the question as to whether binucleate nerve cells may 
be brought about in any way other than by amitotic division, I may say 
that the answer obtained from all of the studies on binucleate Purkinje 
cells has been in the negative. According to Roussy and Mosinger,*® 
plurinuclear neurons in the vegetative nuclei of the hypothalamus in 
mammals may arise as a result of fusion of uninucleate cells: Certaines 
cellules bi et plurinucléées résultent manifestement, d’aprés nos constata- 
tions, d’une fusion d’éléments primitivement isolés. (Certain binuclear 
and plurinuclear cells, result manifestly, according to our understand- 
ing, from a fusion of elements that originally were isolated.) They 
also stated, however :° D’autres fois la plurinucléose est due a une division 
nucléaire amitotique, et généralement inégale. (In other instances the 
plurality of nuclei is due to an amitotic and generally unequal nuclear 
division.) All available evidence on the cause of the binucleate condi- 
tion in the Purkinje cells is in favor of amitotic division ; in many cases 
single nuclei with two nucleoli are seen, and nuclei of dumbbell shape 
with a nucleolus in each expanded portion and a greater or less constric- 
tion in the middle are common (1 in the figure). The amitotic division 
in the Purkinje cell seems usually to divide the nucleus into almost 
equal halves, and each half becomes a normal nucleus. Roussy said of 
the amitotic division in the cells of the hypothalamus: Elle s’opére, en 
effet, le plus souvent, par bourgeonnement. Ainsi Sex pliquent les cellules 





8. Roussy, G., and Mosinger, M.: Compt. rend. Soc. de biol. 118:736, 1935. 
9. Roussy and Mosinger,® p. 737. 
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binucléées dont le second noyau, sans signe de dégénérescence, est dg 
petite taille, et dépourvu de nucléole. (It takes place most frequently by 
budding. This explains the binucleate cells in which, though there is no 
evidence of degeneration, the second nucleus is small and does not hayeg 
nucleolus.) This bourgeonnement, or budding, of the nuclei appears to 
be a very rare occurrence in the nuclei of the Purkinje cells, in which 
equal binary fission is the usual type of division. 


SUMMARY 


Binucleate cells have been found in considerable numbers (3 to 4 per 
cent of the total number of cells) in the cerebellum of a 22 year olf 
Negress who died of cerebrospinal syphilis. This is the only specimen 
showing such cells out of 40 specimens of human autopsy material which 
have been examined by the author. 

The binucleate condition is the result of amitotic division of the 
nucleus into two equal or almost equal parts. Nuclear division is pre 
ceded by division of the nucleolus. 

In some instances there appears to be an abortive attempt at cyto. 
plasmic division of the Purkinje cell, as evidenced by the separation of 
the dendrite trunks at their origin from the cell body. 

The binucleate condition of the Purkinje cell and the mode of 
division by which it is brought about seem to be essentially similar in 
man and in rats and mice. The factors bringing about the division may, 
however, be different in degree or kind, since up to the present binucleate 
cells have been found in man only in pathologic states, while in rodents 
they occur as a feature of normal senility. 

The present findings on age changes in the Nissl material, nucleus 
and nucleolus of the Purkinje cells of 6 persons ranging in age from 5 
months to 56 years are in agreement with earlier work on the Purkinje 
cell in man. 
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CARDIAC LESIONS IN RABBITS PRODUCED BY 
A FILTRABLE VIRUS (VIRUS III) 


JOHN MUSSER PEARCE, M.D. 
BROOKLYN 


Recently during the course of some studies* on the prevalence of 
virus III in rabbit breeding stocks it was observed that in animals inocu- 
lated with this virus cardiac lesions occasionally developed which could 
be attributed directly to the infection. This occurrence is of especial 
interest in that it is the first example of spontaneous disease of the 
heart in which the presence of a filtrable infectious agent in the lesions 
in the myocardium, endocardium and pericardium can be definitely 
proved by the observation of inclusion bodies, a characteristic and 
pathognomonic histologic change visible under the microscope. The 
following report contains a description of these lesions and of several 
methods which have been successful in increasing the incidence of virus 
localization in the heart after peripheral inoculation. 

Virus III has been known since 1923, when Rivers and Tillett * 
and independently shortly afterward Miller, Andrewes and Swift * iso- 
lated it from presumably normal rabbits by serial testicular passage. A 
year later McCartney * found the same virus in rabbits in England, 
and in 1926 Doerr ° reported the disease from Switzerland. 

The incidence of spontaneous infection in rabbit breeding stocks is 
apparently low. Rivers estimated that 15 to 20 per cent of stock rabbits 
were refractory to infection, presumably because of a preceding attack 
of the naturally acquired disease. These figures agree very well with 
those of Topacio and Hyde,® who found that 17 per cent of 76 Maryland 
rabbits which they tested in 1931 could not be infected. The refractory 
state was most often seen in the older animals. On the other hand, of 
377 rabbits inoculated in England by Andrewes‘ in 1928, 369, or 97.7 
per cent, were susceptible, and in 1938 an investigation’ of the 


From the Hoagland Laboratory, the Department of Pathology, Long Island 
College of Medicine. 
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3. Miller, C. P., Jr.; Andrewes, C. H., and Swift, H. F.: J. Exper. Med. 40: 
773, 1924. 
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5. Doerr, R.: Zentralbl. f. Bakt. (Abt. 1) 97:76, 1926. 
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incidence of the disease in several breeding stocks in the Vicinity of 
New York city failed to show any evidence of infection as determined 
by neutralizing antibodies in the serums of 163 sample animals from 
various colonies the total population of which was 12,000. In addition, 
all of 90 rabbits from the largest single colony on being inoculated with 
potent virus showed typical lesions. 

No species other than the rabbit has as yet been shown to be guys. 
ceptible, and nothing is known of the pathologic nature or method of 
transmission of the naturally occurring disease. In animals inoculated jp 
the laboratory as a routine lesions develop at the sites of inoculation 
which are characterized histologically by typical large acidophilic intra. 
nuclear inclusion bodies around which there is a clear zone or halo and 
peripheral margination of chromatin. These bodies may be found ina 
variety of cells. For routine work testicular inoculation has been the 
method of choice, and in this organ inclusions are most numerous in the 
interstitial cells, fibroblasts and large mononuclear phagocytes. They 
may sometimes be found in endothelial cells in the epithelium of the 
rete and tubuli recti. Cowdry*® described them also in spermatogonia 
and spermatocytes. Inoculation of the scarified cornea results in the 
formation of inclusions in the corneal epithelium. Similar bodies are seen 
in the epidermis following intradermal inoculation. Recently Rivers 
and Stewart ® demonstrated the same intranuclear inclusions in nerye 
cells and glia cells in the encephalitis produced by injecting the virus 
into the brain. Insiillation of infective material into the nostrils of 
rabbits under ether anesthesia brings about mild pneumonia with an 
exudate composed of large mononuclear phagocytic cells, which fre- 
quently contain inclusions. 

Rivers ? showed that the virus will localize and produce lesions in 
scarified skin when injected intravenously, but with this one exception, 
regardless of the route of entrance and in spite of the fact that the virus 
must enter the blood, since the latter is infectious during the acute stage 
of the disease, lesions have never been reported in any regions or organs 
other than those directly inoculated. 

In the present work the first virus III lesion of the heart was seen 
in a rabbit which had been bled with needle and syringe from the heart 
in the routine collection of normal serum immediately before intratestic- 
ular inoculation of the virus. Soon after this similar lesions were 
discovered in an animal which had had no previous treatment or trauma 
other than that entailed in the inoculation of the virus. The experiments 
reported here were then begun in order to study this phenomenon 
further. It was found that a much greater incidence and severity of 
cardiac damage could be brought about by subjecting the rabbit toa 
large intravenous injection of acacia at the time of inoculation or by 


8. Cowdry, E. V.: Arch. Path. 10:23, 1930. 
9. Rivers, T. M., and Stewart, F. W.: J. Exper. Med. 48:603, 1938. 
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repeated small doses of pitressin (betahypophamine), as well as by 
the more drastic method of cardiac puncture. 

A total of 75 animals have been inoculated by either the intratesticular 
or the intravenous route with material proved to contain active virus. 
These have been divided into four groups: (1) rabbits given acacia 
intravenously at the time of inoculation with virus III, (2) rabbits whose 
hearts were punctured for bleeding just before the peripheral inocula- 
tion of virus III, (3) rabbits given one or more doses of pitressin either 
at the time of the inoculation of virus III or during the course of the 
infection, and (4) rabbits inoculated with virus II] with no other treat- 
ment. Although the lesions in all four of these groups were fundamentally 
the same, they varied so considerably in incidence, severity and localiza- 
tion that the findings in each have been considered separately. 


METHOD AND MATERIAL 


All the rabbits were young males weighing between 1,500 and 3,000 Gm., the 
majority being around 2,500 Gm. No attempt was made to select them according 
to breed or color, and they were obtained from several different sources. The 
inoculum was either the supernatant fluid of a saline suspension of infected rabbit 
testis or the fluid portion of a tissue culture infected with virus III. Although 
filtration was not done, gross bacterial contamination was ruled out by culturing 
the material in the usual broth or agar mediums. The ease with which virus III 
will multiply in vitro in tissue culture has been amply demonstrated by Andrewes 2° 
and in this laboratory.11 The method of cultivation is described in detail else- 
where.11 -Tissue cultures provide an excellent source of material containing active 
virus in liquid form for intravenous injection, since the fluid portion is free from 
gross particles, which might cause embolization, and contains none of the toxic 
substance 12 found in tissue suspensions or extracts. Culture fluid was used 
undiluted. 

Testis suspensions were prepared by grinding a testis removed aseptically from 
an animal killed on the fourth or fifth day after intratesticular inoculation in a 
mortar with sterile sand and 0.9 per cent salt solution. As a rule 20 cc. of saline 
solution was used for each testis, but occasionally the suspension was made with 
10 or 30 cc. Since virus III is never lethal and often produces only a very mild 
reaction both clinically and histologically, it seemed advisable to use as concentrated 
an inoculum as possible. Experimental animals were given an injection of 0.5 to 
2cc. of either suspension or culture fluid in each testis, or an injection of 2 to 15 cc. 
of culture fluid in the marginal ear vein. Occasionally both routes were employed. 
Two were inoculated by dropping 2 cc. of virus material into each nostril with 
the animal under ether anesthesia. 

Acacia solution was prepared by dissolving the dried powder (Squibb) in warm 
0.9 per cent saline solution, in amounts sufficient to make concentrations of either 
10 or 20 per cent, and was sterilized by immersion, in a cotton-plugged flask, in 
boiling water for one hour. Following this, no growth occurred when it was 





10. Andrewes, C. H.: Brit. J. Exper. Path. 10:188, 1929. 

11. Pearce, J. M.: J. Immunol., to be published. 

12. When a filtrate from a suspension of infected testis is injected intravenously, 
even in doses as small as 0.05 cc., death occurs almost instantaneously. This effect 
can be avoided by sufficient dilution. 
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cultured on the usual bacterial mediums. The experimental animals received , 
single injection either immediately before-or immediately after the inoculation of 
the virus. Just before use the acacia was warmed to approximately 38 C, and 
then introduced slowly into the marginal ear vein in a dose varying from 25 to 65 ce., 
the heavier animals getting the larger amounts. 

Cardiac puncture was performed by the usual technic used in bleeding, and 
10 to 20 cc. of blood was withdrawn to make certain that the needle actually had 
pierced the myocardium. While the rabbit was still supine on the board, the virus 
material was injected into the testes or marginal ear vein, but immediately there. 
after it was released, and following a short period of observation to rule out any 
gross cardiac damage from the puncture it was returned to its cage. 

The group given pitressin received the drug intravenously in a single injection 
of 0.5 cc. at the time of the inoculation of virus or in several doses variously 
spaced throughout the experimental period. The preparation used was pitressin 
(betahypophamine) put up by Parke, Davis and Company in 1 cc. sterile glass 
ampules. 

Three to six days after infection the experimental animals of al! groups were 
killed and autopsies made. The hearts were examined externally but were not 
opened, since it was found that more satisfactory sections for histologic study could 
be obtained by fixing the intact organ and later trimming it in such a way as to 
include all four chambers and one or more valves in their usual relationships. By 
cutting several parallel blocks from a single heart it is not difficult to show at least 
three of the valves and often four without resorting to serial section. Zenker 
fixation was used throughout, and paraffin sections were stained with hematoxylin 
and eosin and with Giemsa. In the great majority of instances histologic examina- 
tion also included the lungs, spleen, liver, adrenals, kidneys and testes, while 
occasionally the pancreas, thyroid, thymus or salivary gland was studied. 


RESULTS 


Since the most constant, widespread and severe lesions occurred in 
animals prepared by intravenous injection of acacia at the time of the 
inoculation of virus III, the findings in this group are described first and 
in greater detail, while the results obtained in the other three groups 
are presented only so far as they differ or fall short of this more 
extreme picture. ’ 


Rabbits Given Acacia Intravenously at the Time of Virus II& Inocu, 
lation —Acacia in varying doses was injected intravenously Gato 22 
animals, and 17 of these were also inoculated with material containing 
active virus. The remaining 5 served to control the effects of acacia 
alone. As shown in table 1, this method was highly successful. Sixteen 
of the 17 experimental animals, or roughly 94 per cent, showed severe 
cardiac lesions, in which typical inclusion bodies were easily demon- 
strated, while the remaining one showed some evidence of cardiac 
involvement although inclusions could not be seen. There were no note- 
worthy changes in the hearts or other organs of any of the 5 controls. 

In the affected animals the predominant lesion was myocarditis, 
which was distributed equally between auricles and ventricles, but which 
was much more severe on the right side of the heart and was some- 
times confined to it entirely. Figure 1 shows an extreme exainple of 








Fig. 1 (rabbit 501, killed four days after intratesticular injection of virus III 
and intravenous injection of acacia).—Inflammatory foci in the wall of the right 
ventricle and in the papillary muscle. Paravascular localization is evident. Hema- 
toxylin and eosin; x 10. 
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this tendency to affect the right ventricular wall more than the left. 
It also brings out the manner in which lesions tended to occur around 
or in the vicinity of blood vessels, either veins or arteries. The lesions 
in the myocardium in their milder form consisted of nodular collections 
of large mononuclear cells and lymphocytes together with some fibro. 


blastic proliferation. Only rarely were polymorphonuclear leukocytes 





Fig. 2 (rabbit 445, killed five days after intratesticular and intravenous injection 
of virus III and acacia, respectively).—Areas of infiltration and hemorrhage in 
the wall of the right auricle. Hematoxylin and eosin; x 100. 


seen. In the areas more markedly affected a variable amount of necrosis 
of muscle was seen, there was more new growth of fibrous tissue, and 
a much greater number and density of mononuclears occurred; if the 
lesion bordered on a blood vessel, swelling and necrosis of the peti- 


vascular collagen sometimes took place. Occasionally there was some 
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subendothelial inflammatory infiltration in veins, but the walls of arteries 
and arterioles never showed any definite change. Rarely the inflamma- 
tion was more diffuse, infiltrating cells being spread throughout a large 





Fig. 3 (rabbit 142, killed five days after cardiac puncture and intravenous 
injection of virus III).—Large area of necrosis. and infiltration in the wall of 
the left ventricle. Hematoxylin and eosin; x 130. 


area of myocardium with few dense nodular aggregates. In several 
hearts material resembling calcium both by its appearance in sections 
stained with hematoxylin and eosin and by the von Kossa reaction was 
deposited in the necrotic muscle fibers. Typical intranuclear inclusion 
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bodies occurred in the infiltrating mononuclear cells, in fibroblasts and 
less frequently in cardiac muscle cells. In the more severe lesions one 
sometimes found large giant cells with two or more closely crowded, 
centrally placed round nuclei and indefinitely outlined basophilic cyto. 
plasm. Although these cells were remarkably similar to the Aschoff 
cells of rheumatic fever, it seems more probable that they were degenerat- 





Fig. 4 (rabbit 219, killed four days after intravenous injection of acacia and 
intravenous and intratesticular injection of virus III).—Inclusion bodies in inflam- 
matory cells and fibroblasts near an arteriole and beneath the endocardium of 
the right auricle. Hematoxylin and eosin; x 450. 


ing muscle fibers. These are shown in figure 7. Figures 2 to 5 illustrate 
various types of the myocardial reaction and the inclusions constantly 
associated with them. 

Lesions of the endocardium, although.common, were less constant. 
A varying degree of inflammatory reaction in localized areas on and 
just beneath the lining membrane of the cardiac chambers was observed 














PEARCE—VIRUS CARDIAC LESIONS IN RABBITS 




















Fig. 5.—A, part of the lesion reproduced in figure 3, showing intranuclear inclusion 
bodies in an infiltrated area. Hematoxylin and eosin; X 750. B, part of the lesion 
reproduced in figure 3, showing an intranuclear inclusion body in a heart muscle 
cell. Hematoxylin and eosin; x 1,040. C (rabbit 501), two multinucleated cells, 
resembling Aschoff cells, lying near a necrotic muscle fiber in an inflammatory 
area. Hematoxylin and eosin; x 1,000. D (rabbit 445), part of the lesion repro- 
duced in figure 2, showing inclusion bodies in inflammatory cells near a venule. 
Hematoxylin and eosin; x 550. 
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in 13 of the 17 experimental animals, and in 7 of these 13 the substance 
of one or more of the valves was also infiltrated with mononuclear cells, 
frequently containing inclusions (fig. 6). True vegetations on the syr- 
face of the valves were never found, although the leaflets were often 
thickened, and mitotic figures were not uncommon among the proliferat- 
ing fibroblasts. Small hemorrhages into the substance of the valves were 
common, but these have not been considered as caused by the virys 





Fig. 6 (rabbit 507, killed six days after intravenous injection of acacia and 
intratesticular and intravenous injection of virus III).—Infiltration and fibroblastic 
proliferation with numerous inclusion bodies in the tricuspid valve. Hematoxylin 


and eosin; x 450. 


unless inclusion bodies were also present. At times the chordae tendineae 
showed diffuse or nodular thickening and infiltration similar to that in 
the valve proper. In the animals treated with acacia the mural endo- 
carditis was never extensive, consisting solely of plaquelike collections 
of mononuclear cells and lymphocytes, again with occasional inclusion- 
bearing nuclei. 
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Evidence of pericardial involvement was found in only 2 animals 
in this group. It consisted of a delicate coating of fibrin over the upper 

rt of the ventricle, in the auriculoventricular sulcus and in the 
crevasses of the auricular surfaces. The mesothelial layer beneath this 
remained intact in many places, but the cells composing it appeared 
enlarged. Rarely they contained intranuclear inclusions. 

Localization of the virus in organs other than the heart and the testis 
that was directly inoculated occurred in 4 animals. One rabbit had a 


TasLe 1.—Rabbits Given Acacia Intravenously at the Time of 
Inoculation with Virus II 








See GO CUPCRRORGe GIO eae nis é occ och 0sckdeckdecstedsbeeasenpekie 17 
Number having cardiac lesions with inclusion bodies..................... 16 
Percentage of animals showing positive results....................0e0005 94.1 
Number of control animals given acacia alome..................6005ee00e 5 
Number of control animals with cardiac lesions.................6...6005- 0 


Distribution of Cardiac Lesions in Animals with Positive Findings 


Amount 

ofIntra- Days 

venous After Endocarditis 

Virus III Inoeulum, Acacia, Inocu- Myocar- ————-—~——————_ Peri- 
Rabbit Amount and Route Ce. lation ditis Mural Valvular carditis 

210 Oulture fluid, 15 ec., I.V.*........... 25 6 ++} “Ss 1 \ 
2 Culture fluid, 10 ce., L.V............ 65 4 +++ ++ 0 4 
922 ©Oulture fluid, 15 ec., 1.V............ 45 4 +4 + 1 +4 0 
46 ©«= Testis susp., 3 cc., I.T.+............. 50 4 ++ 0 0 0 
8 «Testis susp., 2.5 ce., I.T............. 40 4 + 0 0 0 
@i «= Testis susp., $8 cc., I.T.............. 30 6 +4 0 0 0 
2 «6 Testis susp., 2 cc., I.T.............. 45 4 +++ n 0 0 
SS TS Ae nO 4 bpp + 0 
219 Culture fluid, 10 ee., I.V., 2 ce., 1.T. 45 4 poh + 0 0 
42 «©Oulture fluid, 15 ec., I.V., 2 ee., LT. 55 4 ++++ ++ + 0 
“48 «©6©Culture fluid, 7 ec., 1.V., 2 ce., 1.T.. 55 4 +++ } +4 0 0 
444 ©Culture fluid, 15 cc., I.V., 2 ec., 1.T. 65 5 $+ + 0 0 
445 Oulture fluid, 15 cc., 1.V., 2.5ce., 1.T. 60 5 +++4 ++ 0 0 
475 «6 Testis susp., 2 cc., I.T., 2 ce., LV... 50 3 ++++ " 44 0 
6 Testis susp., 8cc., I.T., 1 ec., 1.V... 50 4 ++ ++ 4 0 
507 =“ Testis susp., 3 ec., I.T., 2.5 ec., 1.V.. 50 6 + 0 








* Intravenous. 
+ Intratesticular. 


small necrotic and inflammatory focus containing virus III inclusions 
in the liver, and 3 others had tiny similar lesions in the adrenals. 
Rabbits Given an Injection of Virus III Following Cardiac Puncture. 
—The incidence of cardiac involvement in this group did not differ 
significantly from that in the acacia group. The findings are presented 
in table 2. Again the lesions were severe and myocarditis was predomi- 
nant, but the ventricles suffered much more than the auricles, and 
the left ventricle was more frequently and more severely damaged than 
the right. In histologic detail the myocardial lesions were identical 
with those just described. Seldom were they grouped around the 
probable path of the needle, and often wide areas of necrosis and infiltra- 
tion spread through the muscular wall (fig. 3), apparently originating 
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from or being more intense in the neighborhood of a small blood vessel}, 
Calcification of necrotic muscle was again a not infrequent finding, 
The valves only occasionally showed any definite change, but mural 
endocarditis of a greater or less extent was almost constant. In the 
more extreme examples of this process thrombi were attached to the 
affected area and necrosis of muscle extended for an appreciable distance 
into the cardiac wall. Figure 7 illustrates one of these more advanced 
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Fig. 7 (rabbit 154, killed four days after cardiac puncture and intratesticular 
injection of virus III).—Thrombus adherent to an infiltrated and necrotic area on 
the endocardial surface of the left ventricle. The necrotic muscle fibers here 
contain calcium. Hematoxylin and eosin; x 100. 


lesions, which may well represent the point of entrance of the needle 
into the ventricular chamber. However, such lesions did not result from 
puncture alone, and furthermore inclusions were present in the exudate. 

In 5 of the 15 animals extensive fibrinous pericarditis was observed. 
This consisted of a shaggy yellow coat of fibrin, visible grossly and most 
abundant at the base of the heart and over the auricles. Microscopically 
a layer of the typical mononuclear inflammatory cells was seen to lie 
beneath the fibrin, extending here and there into the muscle for a short 
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distance (fig. 8). These cells and the nuclei of plump basophilic cells, 
resembling desquamated mesothelium caught in the meshes of the fibrin, 
contained inclusions. 

Extracardiac inciusions, aside from those in the region directly 
inoculated, occurred in only 1 animal, in which they were found in the 


spleen. 





Fig. 8 (rabbit 142, killed five days after cardiac puncture and intravenous 
injection of virus III).—Pericarditis and cellular infiltration of the underlying 
myocardium. Hematoxylin and eosin; x 100. 


Rabbits Given Pitressin Preceding or During Virus III Infection.— 
This method was not as successful as the other two in producing cardiac 
localization of the virus, but well marked lesions, accompanied by inclu- 
sions, developed in the hearts of 6 of the 13 inoculated animals, while 
in 2 others there were less extensive lesions without inclusions. With 
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the exception of the directly inoculated testis, no other organs were 
affected. 

The affinity of the virus for the muscle of the left ventricle was even 
more marked here than in the cardiac puncture group. In fact, no 
significant changes were seen elsewhere than in this region. The inflam. 
matory reaction was not as acute or localized, and the necrotic element 
was slight, but diffuse areas of infiltration and fibrosis occupied much 
of the myocardium. As elsewhere, typical intranuclear inclusions were 
found among the inflammatory cells and rarely in a muscle cell. 

Table 3, which shows the findings in this group, suggests that the 
severity of the lesion may depend to some extent on the amount of 


TABLE 2.—Rabbits Infected with Virus III Following Cardiac Puncture 














Number of experimental animals..................ccceceeceeeeeee 1 
Number having cardiac lesions with inclusion bodies.......... re 1 
Percentage of animals showing positive results...................... 86.7 


Distribution of Cardiac Lesions in Animals with Positive Findings 


Days 
After Endocarditis 
Virus III Inoculum, Inocu- Myocar- — ~ — Peri- 
Rabbit Amount and Route lation ditis Mural Valvular carditis 
BS See OU, BO0 ig TIE Pin 5 ccc sck neces 5 +++-4 +44 " 0 
135 «6“‘Teatis susp., 2 e., I.T............005. 3 bop ++ 0 +444 
140 Testis susp., 2cc., 1.T................ 8 } op 0 0 0 
OE 4 os 1 1 0 
154 Oulture fluid, 2 ce., 1.T............... 4 ++ t+4 0 0 
173 Culture fluid, 2 cce., 1.T............... 4 t+4++ ' 0 oe 
170 ‘Testio ousp., 2oc., 1.T............256- 3 ++ 0 0 0 
414 ‘Testis susp., $ce., 1.T................ 3 +++ + + " +44 
415 Testis susp., 3ce., 1.7............... 4 + 0 0 
482 Testis susp., See. 1.T................ 3 b+ 0 0 
191 Oulture fluid, 4 ec., I.N.+.............. 4 +++ 0 0 
198 Oulture fluid, 4cc., 1.N............... 4 +4 0 an on oe 
5 + 0 + + 


142 ©Oulture fluid, 3 ec., I.V {.............. 





* Intratesticular. 
+ Intranasal. 
t Intravenous. 


pitressin, but that pitressin alone is responsible for the myocardial reac- 
tion seems improbable in view of the absence of any lesion in the 5 con- 
trols, all of which received the drug in amounts either in excess of or 
similar to those given the experimental animals. 

Rabbits Given No Treatment Other Than Inoculation with Virus 
I1T.—Of 20 animals inoculated with virus III by the intratesticular or 
the intravenous route, 5 showed cardiac lesions with inclusion bodies. 
These lesions were similar in appearance and distribution to those seen 
in the acacia group but never reached comparable degrees of severity. 
As a rule, they were small focal areas of infiltration near or alongside 
arterioles in the musculature of the ventricles and auricles, while occa- 
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sionally an equally mild but diffuse inflammatory reaction spread 
throughout a large area of myocardium. Collections of lymphocytes and 
mononuclear cells sometimes lay in and just beneath the endocardium, 
but these were seldom large or prominent. One heart had a delicate 


coating of fibrin over the epicardial surface of the auricles. 


Taste 3.—Rabbits Given Pitressin Preceding or During Wirus I11 Infection 








Number of experimental anmimals...............cccccceccccecsccccucecs 13 
Number having cardiac lesions with inclusion bodies................ 6 
Percentage of animals showing positive results...................... 46.3 
Number of control animals given pitressin alone..................... 5 
SN. Ween GRNUNE. SURED... 0 ccc chedevects es caused ctbeasesicsinvabioen 0 


Distribution of Cardiac Lesions in Animals with Positive Findings 
Days 


0.5 Ce. After Endocarditis 
Doses of Inocu- Myocar- —-—--~—————,_ Peri- 


Virus LII Inoeulum, 


Rabbit Amount and Route Pitressin lation ditis Mural Valvular carditis 
434 ‘Testis susp., 2 cc., I.T.*.............. 8 4 ++++ + 0 
440 ©6Testis susp., 4 ec., I.T............... 6 4 ++++ + ee 
484 Testis susp., 2cc., 1.T,.............. lon 4 4 0 0 
first day 
498 ©6Testis susp., 3 ce., I.T............... 4 4 ++++ 4. 0 
lO = Testis susp., 4 cc., I.T............... 3 8 ++ | 0 
518 «= Testis susp., 2.5 ce., I.T.............. 4 4 +++ 0 0 


* Intratesticular. 


TaB_e 4.—Rabbits Given No Treatment Other Than Inoculation with Virus III 











Number of animals in experiment. ..............ccccccecccccccccccscees 20 


Number having cardiac lesions with inclusion bodies.................. 


Percentage of animals showing positive results................+-se0. 25 


Distribution of Cardiac Lesions in Animals with Positive Findings 


Days 
After Endocarditis 
Virus III Inoculum, Inocu- Myocar- -————+——— 
Rabbit Amount and Route lation ditis Mural Valvular 
205 Culture fiuid, 10 ec., I.V.*............. 6 +4 wwe 0 
2066 Culture fluid, 10 ce., I.V.............. 5 + + + 
2% Culture fluid, 11 cc., L.V.............. 5 4 + 0 
114 Testis susp., 1 ec., I.T.+........ we 6 + 0 } 
me ‘Tests sua., 2 ce... 1.7.2... ccc ccccee 3 be 0 


Peri- 
carditis 


1) 
+ 
0 
0 
0 





* Intravenous. 
+ Intratesticular. 


In 1 rabbit inclusion bodies were found in the peribronchial 
lymphoid tissue in the lung, and in 3 others they were present in the 


adrenals. No other extracardiac localization was observed. 


COMMENT 


The demonstration of a filtrable virus as the causative agent in a 
form of heart disease in the rabbit is of interest in several connections. 


Of practical importance is the fact that since virus III is at times a 
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spontaneous infection in rabbit colonies the possibility of its presenge 
must be taken into account in interpreting the results of experimental 
work dealing with cardiac disease. 

Of theoretic significance is the analogy with rheumatic heart disease. 
While it is by no means implied that virus III has any etiologic sig. 
nificance in rheumatic fever, the parallel between the lesions caused 
by it and those in the latter disease is obvious and adds some evidence 
in favor of the opinion that rheumatic fever, too, is caused by a filtrable 
infectious substance. In both conditions there is frequently “pancarditis,” 
The fibrinous pericarditis is very similar. The myocardial lesions are 
the same in localization, and, although the specific Aschoff cell is seen 
only in rheumatism, the reacting cell type is much the same in both, 
Virus III disease does not have the vegetations on the valves, but the 
collagenous swelling and degeneration and the later proliferative changes 
are not unlike. 

A search of the literature has revealed only one other report of the 
production of heart disease by peripheral inoculation of a filtrable virus 
with localization of the virus in the heart. Andrei and Ravenna™ 
described “thrombo-endocarditis” occurring spontaneously in rabbits, 
which could be transmitted from animal to animal both by contact and 
by intraperitoneal injection of blood or endocardial vegetations and 
which they believe was caused by an ultramicroscopic agent. The lesions 
in their animals were quite unlike those seen in virus III infection ; they 
consisted chiefly of large thrombotic vegetations adherent to the endo- 
cardium of the right side of the heart auricle, ventricle or tricuspid 
valve—with no associated inflammatory cells and no involvement of the 
myocardium. No inclusion bodies were mentioned. The virus III lesion 
is almost the exact opposite of this, being predominantly myocardial, 
essentially inflammatory, constantly containing inclusion-bearing cells 
and only rarely showing a true thrombotic vegetation. Andrei and 
Ravenna also considered the possibility of this virus being identical with 
virus III and ruled it out on immunologic as well as morphologic 
grounds. 

In their early studies Miller, Andrewes and Swift * produced myo- 
cardial and pericardial lesions in rabbits by “intrathoracic” injections of 
virus III material but did not record examination of the hearts of animals 
inoculated at other sites. It is of interest, however, that at approximately 
the same time that Rivers estimated that 15 to 20 per cent of stock 
rabbits in the Rockefeller Institute laboratories were refractory to 
virus III because of previous spontaneous infection, Miller,’* working in 





13. Andrei, G., and Ravenna, P.: Arch. Int. Med. 62:377, 1938. 
14. Miller, C. P., Jr.: J. Exper. Med. 40:543, 1924. 
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the same institution, described spontaneous myocarditis occurring in 
20 of 34 presumably heaithy rabbits which he examined. Although 
Miller specifically stated that no cell inclusion bodies were found, it 
is still possible that some at least of his lesions may have been caused 
by a previous or concomitant virus III infection, since the inclusions 
disappeared after six or seven days. 

On the other hand, the probability that the lesions described in the 
present paper preceded the virus III infection and that the occurrence 
of this virus in them, as indicated by inclusion bodies, was only incidental 
seems unlikely. It is true that the myocardial lesions noted by Miller were 
very similar, save for the absence of inclusions, to those in the group 
receiving no treatment other than peripheral inoculation with virus III, 
and it cannot be denied that myocarditis of as yet unknown origin may 
have been already present and may have provided an inflammatory focus 
in which the circulating virus lodged. However, significant lesions 
were not found in the controls, and in the hearts prepared by acacia, 
pitressin or puncture the lesions containing cell inclusion bodies were 
so severe and widespread as to make it seem highly improbable that 
virus III was not at least the chief etiologic factor. It is important to 
emphasize again that in none of the hearts of the animals in any of the 
four groups of experiments reported here were the inflammatory changes 
considered as being caused by virus III unless the typical intranuclear 
inclusion bodies could be demonstrated in stained sections. 

The mechanism of the methods used to increase the incidence of 
cardiac involvement remains obscure. The effect of puncture, as stated, 
was discovered accidentally during routine collection of serum. It is 
not difficult to conceive of any such comparatively gross damage to 
tissue determining the localization of circulating virus since it is well 
known that these substances do become concentrated in local areas of 
trauma or inflammation, and, in fact, Rivers and Tillett ? demonstrated 
in 1923 that virus III would produce lesions in the scarified skin or 
cornea when injected intravenously. 

A recent report by Nedzel,’* in which he showed that intravenous 
administration of pitressin brought about localization of bacteria on the 
heart valves of dogs, with bacterial endocarditis resulting, led to the use 
of this drug in the hope that a similar phenomenon would bring about 
a virus-induced vegetation. Although no vegetation occurred, the myo- 
cardial lesions were increased. Nedzel explained his results on the basis 
of hypertension, the so-called “pressor episode,” which in his opinion 
alters the endocardium and endothelium in such a way as to make it 
more receptive to bacterial implantation. Although the elevated blood 
pressure may be responsible also for the increased tendency toward 


15. Nedzel, A. J.: Arch. Path. 24:143, 1937. 
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myocarditis, it is likewise possible that the important factor is the 
temporary myocardial anoxemia resulting from the coronary spasm 
which Clark '* showed to follow injection of pitressin. The anoxemia 
may in itself so lower myocardial resistance as to allow the virus to 
become established, or the momentary cardiac dilatation and drop in 
blood pressure concomitant with the closure of the coronary arteries 
may be significant. 

The use of acacia was suggested by the work of Clark and Svec” 
in which they were able to produce subacute bacterial endocarditis by 
preceding their infective dose of bacteria with a large dose of a solution 
of acacia, intravenously injected. These authors attributed the success of 
this method to the acute dilatation of the heart brought about by the 
sudden rapid increase in blood volume. It seems probable that the addi- 
tion of this viscous, sticky material to the circulating fluids also brings 
about a slowing of the circulation through the heart and increased 
likelihood of the settling out of particulate matter. The demonstration of 
the mechanism involved awaits further experimentation. 

The question as to whether virus III has some form of tropism 
for the heart or whether a variety of viruses act similarly under the 
same preparatory conditions is now under investigation. The fact that 
25 per cent of a small series of otherwise “normal” rabbits showed 
evidence of cardiac damage attributable to this agent and that this has 
not been reported for any others suggests that there may be some 
specific affinity. The frequency with which lesions occurred in the 
adrenals is also interesting but unexplained. 


SUMMARY 


The intravenous, intratesticular or intranasal inoculation of virus 
III into rabbits resulted in the development of cardiac lesions in a small 
percentage of the animals. These lesions consisted primarily of scattered 
areas of myocarditis containing the characteristic intranuclear inclusion 
bodies in inflammatory cells, fibroblasts and muscle cells. The lesions 
occasionally included also nonvegetative endocarditis and _fibrinous 
pericarditis. 

If inoculation was preceded by puncture of the heart with a needle 
or by intravenous administration of a large dose of a solution of acacia 
the incidence of myocarditis approached 100 per cent, the severity and 
extent of the lesions were greatly increased, and endocarditis and peri- 
carditis were frequent findings. Pitressin injected intravenously had a 
similar but less marked effect. 


16. Clark, G. A.: J. Physiol. 68:166, 1928. 
17. Clark, P. F., and Svec, P. E.: J. Bact. 35:55, 1938. 
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The importance of these observations is twofold. They demonstrate 


that a virus entering the animal body by several routes may localize in 


the heart and there cause extensive damage and that this localization 
presumably is largely dependent on some transient deviation from the 
normal physiologic conditions of the heart and circulatory system or on 
some minor and transient change in nutritional or anatomic relationships. 

The possibility of a spontaneous virus III infection must be taken into 
account in the interpretation of experimental work dealing with cardiac 
disease in which the rabbit is used. 









































































EFFECT OF POTASSIUM IODIDE ON 





BONE AND 


CARTILAGE IN THYROIDECTOMIZED 
IMMATURE GUINEA PIGS 


MARTIN SILBERBERG, M.D. 
AND 
RUTH SILBERBERG, M.D. 


ST. LOUIS 


Potassium iodide injected intraperitoneally into immature male guinea 


pigs caused an increase in the proliferation and an acceleration of the 
differentiation of the euhyaline cartilage as well as resorptive processes 


in the osseous substance. Since these changes bore a certain similarity 
to the lesions observed after oral administration of thyroid substance? 
it seemed of interest to determine whether the effect of potassium iodide 


on cartilage and bone was direct, or whether it was 


brought about by 


the mediation of the thyroid gland, which in an early period is stim- 


ulated by this substance and in a subsequent period 
Gray *; Rabinovitch ®; McCordock *; Margolin *) 


inhibited (Loeb*; 
For this purpose 


we studied the influence of potassium iodide on cartilage and bone ia 


thyroidectomized guinea pigs. 


MATERIAL AND METHODS 


Eighteen male guinea pigs, weighing between 155 and 170 
of the experiment, were thyroidectomized. Of these guinez 


Gm. at the beginning 
1 pigs, 6, which did 


not receive potassium iodide, served as controls. When the remaining 12 animals 


had reached the weight of 175 or 180 Gm., the administ 
iodide was begun. Six of these 12 guinea pigs received 
injections of 0.01 Gm. of potassium iodide dissolved in 1 
sodium chloride solution, and 6 others were given a daily 


ration of potassium 
daily intraperitoneal 
cc. of 0.9 per cent 
dose of 0.05 Gm. 


From the Laboratory of Research Pathology, Oscar Johnson Institute, Wash- 


ington University School of Medicine. 

These investigations were carried out with the aid of gr 
mittee on Scientific Research of the American Medical A 
the International Cancer Research Foundation. 

1. Silberberg, M., and Silberberg, R.: Growth 2:369, 
. Silberberg, M., and Silberberg, R.: Growth 2:327, 1 
. Loeb, L.: J. M. Research 41:481, 1920; Am. J. Path. 
. Gray, S. H., and Loeb, L.: Am. J. Path. 4:257, 
. Rabinovitch, J.: Am. J. Path. 5:91, 1929; 6:71, 1930. 
6. McCordock, H. A.: Am. J. Path. 5:171, 1929. 

7. Margolin, E. S.: J. Pharmacol. & Exper. Therap. 59: 
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of this substance, likewise by interperitoneal injection. Two animals, 1 from 
each of these two groups, were put to death after four, six, ten, twelve, fifteen and 
twenty days, respectively. At autopsy the region of the neck was searched for 
remnants of thyroid tissue, and if such remnants were found they were removed 
for microscopic examination. A tibia, a knee joint, ribs and vertebrae were 


removed for further study. 
OBSERVATIONS 


In 2 of the 12 guinea pigs which had been given injections of 
potassium iodide no thyroid remnants were found at autopsy or on 
microscopic examination. One of these animals had received four and 
the other twenty-one injections of 0.05 Gm. of potassium iodide. The 
thyroid tissue in the rest of the animals was hypertrophic and showed 
the changes that are known to follow administration of potassium 
iodide.® 

Epiphysial Line of Upper Tibia.—After four injections of potas- 
sium iodide the epiphysial zone was of medium width and patent. In 
the intercartilaginous ground substance there was loosening associated 
with slight distention of the fibrillar network, which was filled with a 
light-staining fluid. The resting cartilage cells were found to be stim- 
ulated. The columnar cartilage cells proliferated by way of amitoses or, 
here and there, especially in the central portions of the epiphysial disk, 
by mitotic division. Simultaneously the nuclei enlarged and the cyto- 
plasm became hypertrophic. Thus some of the ordinarily flattened 
columnar cells rounded off and resembled epithelioid cells. The hyper- 
trophic cartilage cells had a regular structure and were sharply demar- 
cated in a straight line from the bone marrow. No changes were 
observed as far as calcification, breakdown and replacement of the 
cartilage cells by bone were concerned. With increasing duration of 
the experiment the growth processes became more accentuated, and 
some retrogressive changes appeared also; both of these alterations 
reached a maximum about ten to fifteen days after the beginning of 
the injections. At that period, in the intercartilaginous ground sub- 
stance fairly large wedgelike swollen areas were detected, where the 
fibrils were torn apart and the cartilaginous cell rows became irregular. 
Some cells had shrunk and disintegrated. Progressive changes went 
hand in hand with these retrogressive ones. The columnar cartilage pro- 
liferated freely and frequently by mitotic division ; to a less extent also 
the resting cartilage cells increased in number. As was the case in the 
early stages of the experiment, no such increase in number was seen 
as far as the hypertrophic cartilage cells were concerned. The indi- 
vidual hypertrophic cartilage cells did not, however, seem to reach so 
large a size as did the corresponding cells in nonthyroidectomized guinea 





8. Loeb, L.: Endocrinology 18:49, 1929; Am. J. Path. 5:79, 1929. 
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at the endosteal side of the bone slight fibrosis was found. 
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pigs. After twenty days the process of ossification was in progress, 
and a fairly large amount of bony substance had been deposited. 

Chondrophyte.—In those instances in which proliferation was found 
in the epiphysial line, hyperplasia of the cartilage cells was likewise 
observed in the lateral protuberances. The conversion of precartilage 
into mature euhyaline cartilage cells was intensified and hypertrophic 
incubator capsules appeared. In the most advanced cases some of the 
hypertrophied cartilage cells underwent karyolysis and karyorrhexis, 
After twenty days a more resting condition was noticeable, although 
some hyperplasia was still present. 





Joint—The early changes consisted of narrowing of the layer of 
hypertrophic cartilage associated with accelerated corrosion by capil- 
laries. After ten days the zone of the hypertrophic cartilage was to a 
large extent replaced by bone. In some areas the capillaries perforated 
the osseous lamella which ordinarily demarcates the epiphysial cavity 
from the cartilage. In addition, definite but moderate proliferation in 
the transitional and pressure zones was noted, which was somewhat 
more pronounced in those guinea pigs which had received the larger 
dose of potassium iodide. At about twelve to fifteen days after the 
beginning of treatment the cartilaginous covering of the joint appeared 
thickened, owing to the increase in the number of cells. The prolifer- 
ating cells—four or more of which were packed together—showed a 
perpendicular arrangement and an increase in the size of the nuclei 
and cytoplasm. Some of these hypertrophied cartilage cells underwent 
degeneration and liquefaction. Similar changes were visible after 
twenty days; at this stage, however, ossification of the cartilage cells 
predominated markedly over the processes of hyperplasia and hyper- 
trophy. 

Bone Cavity.—The replacement of cartilage by bone took place in 
a normal manner at all stages. Strands of incompletely ossified or of 
nonossified cartilage, seen in corresponding animals with intact thyroid 
glands, were entirely missing. The trabeculae were thick and arranged 
in longitudinal and horizontal directions ; they were surrounded by epi- 
thelioid cells, which multiplied mitotically. In the majority of instances 
these epithelioid cells were arranged in a beadlike manner; also, by 
fusion of several of these cells, giant cells were produced. In some 
places multinucleated cells accumulated and invaded and dissolved the 
bony substance. However, these resorptive processes were less pro- 
nounced than the appositional ones. In the early stages of the experi- 
ment the intercellular connective tissue was somewhat loosened, but 
after ten to fifteen days the fibers became denser, and, in particular, 
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Bony Shaft—The compact bone was thick. The haversian canals 
contained congested capillaries. In the periosteum the fibrillar network 
seemed slightly loosened at first and became denser and more sclerosed 
with increasing duration of the experiment. As in the case of the 
trabeculae of the bone marrow, so in the case of the bony shaft the 
apposition of bone apparently continued to progress, and there was 
no evidence of intensified destruction of osseous substance by either 
yascular canalization or cellular absorption. 

Ribs and Vertebrae.——In ribs and vertebrae cartilage and bone 
behaved in very much the same way as in the long bones. The longer 
the time during which the potassium iodide was allowed to act, the 
more accentuated became both progressive and retrogressive changes 
of euhyaline cartilage. Ossification likewise was progressing. The 
periosteal tissue became increasingly sclerosed, and the combined 
changes which took place in cartilage, connective tissue and bone led 
to slight thickening of the chondro-osseous junction. 

Effect of Presence of Remnants of Thyroid Tissue.—No significant 
differences could be established in the skeletal tissues of animals in 
which thyroid remnants were present and animals in which no thyroid 
tissue was found at autopsy or in subsequent microscopic examination. 
It appears, therefore, that small remnants of thyroid tissue were unable 
to alter appreciably such conditions in cartilage and bone as are 
observed after complete thyroidectomy. 


COM MENT 


Potassium iodide intensifies proliferation of the euhyaline cartilage, 


in the completely or almost completely thyroidectomized immature male 
guinea pig. The degree of stimulation as indicated by the number of 
cartilage cells in the various cell rows of the epiphysial line and in 
the layers of the articular cartilage is about the same in the thyroid- 
ectomized animal and in the animal in which the thyroid is intact. 
However, the number of hypertrophic cartilage cells is norma! in the 
animal in which the greater part of the thyroid gland has been removed, 
whereas it is increased in the guinea pig with an intact thyroid under 
otherwise similar conditions. More osseous substance is present and 
less absorption takes place in shafts and trabeculae, and ossification 
of the epiphysial lines proceeds in a more regular manner, in the thyroid- 
ectomized animal. 

We might then assume that the increase in the proliferation of the 
euhyaline cartilage which occurs in both completely or almost com- 
pletely thyroidectomized and nonthyroidectomized guinea pigs after 
administration of potassium iodide does not depend on the presence 
of the thyroid gland. 
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While this would hold good in a general way, there are indications 
that, after all, the thyroid hormone may play a certain limited role jp 
this process. The lesser tendency of the cartilage to undergo hyper. 
trophy in the thyroidectomized animals supports the view which we? 
have previously expressed, namely, that the thyroid hormone in this 
stage affects the endochondral osteogenesis. The increased number of 
hypertrophic cartilage cells seen in guinea pigs with intact thyroid glands 
under the influence of potasium iodide would then be a secondary effect, 
due to stimulation of the thyroid gland. 

The deposition of larger amounts of osseous substance in com- 
pletely or almost completely thyroidectomized guinea pigs indicates q 
decrease in absorptive activity and represents a reversal of conditions 
which are observed in hyperthyroidism. Thus the increase in absorp- 
tion of bone and the simultaneous decrease in deposition of new bone 
which occurred in animals with intact thyroid glands under the infly- 
ence of potassium iodide may also have been due to the mediation of 
the stimulated thyroid gland. The possible influence of thyroidectomy 
on growth and ossification of cartilage will be discussed at a later date, 


SUMMARY 


In immature male guinea pigs in which the thyroid glands were 
completely or almost completely removed potassium iodide caused pro- 
liferation of the euhyaline cartilage as it does in nonthyroidectomized 
animals. In this respect potassium iodide acts on the growth of the 
cartilage without the mediation of the thyroid gland. However, the 


ossification and the stimulation of resorption of bone which occurred 
when the thyroid gland was intact were lacking when the thyroid gland 
had been removed previous to the administration of potassium iodide, 
These processes, which under the influence of potassium iodide are 





seen only in guinea pigs with intact thyroid glands, are held to depend 
on certain functions of the thyroid gland. 











ROLE PLAYED BY TRAUMA IN THE DISSEMI- 
NATION OF TUMOR FRAGMENTS BY 
THE CIRCULATION 


TUMOR STUDIED: BROWN-PEARCE RABBIT EPITHELIOMA 


A. GORDON IDE, M.D. 


ROGER A. HARVEY, M.D. 
AND 
STAFFORD L. WARREN, M.D. 
ROCHESTER, N. Y. 


The mechanism by which metastases develop in the host of a malig- 
nant transplantable tumor is of considerable interest... Trauma to the 
parent tumor followed by dissemination of fragments by means of the 
blood stream is an obvious explanation of one way in which tumor cells 
or masses may be spread to distant organs. The purpose of this paper 
is to describe a rather common and simple mechanism for the dissemi- 
nation of malignant cells as a result of trauma which we have observed 
in the course of our experiments with the growth of tumor blood 
vessels in the ear chamber. 

In previous papers in this series * the method of introducing a trans- 
parent window into the rabbit’s ear and planting tumor beneath it was 
described, together with the sequence of events in the development of the 
vascular supply to the growing tumor and the characteristic pattern of 
growth of large, irregular, thin-walled, bulbous vessels in the growing 
tumor edge. The growing tumor margin is noted in the chamber as 
a fine, rather opalescent filamentous and feathery edge ‘around which 
and into which are seen to grow a large number of new blood vessels. A 

From the Department of Medicine, Division of Radiology, of the University 
of Rochester School of Medicine and Dentistry and the Strong Memorial Hospital. 

This investigation was aided by a grant from the International Cancer 
Research Foundation. 

1. Brown, W. H., and Pearce, L.: J. Exper. Med. 38:385, 1923. Casey, A. E.: 
Proc. Soc. Exper. Biol. & Med. 40:223, 228, 230 and 234, 1939. Pearce, L., and 
Brown, W. H.: J. Exper. Med. 37:811, 1923; $8:347 and 367, 1923. 

2. (@) Downing, V.; Warren, S. L., and Bishop, F. W.: Effects of Roentgen 
Irradiations upon the Blood Vessels of Repair Tissue and the Brown-Pearce 
Rabbit Epithelioma, Am. J. Roentgenol., to be published. (b) Ide, A. G.; Baker, 
N. H., and Warren, S. L.: Vascularization of the Brown-Pearce Rabbit Epithelioma 
Transplant as Seen in the Transparent Ear Chamber, ibid., to be published. 
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great many of these channels are large enough to support 10 to 20 req 
blood cells abreast. A few are even ten to twenty times this size. These 
are connected by frequent anastomoses. They are simple endothelial 
tubes with little or no supporting structure in their walls, the tumor 
cells being adjacent to the endothelium. Following a slight trauma, the 
edge of the tumor and the repair tissues around the tumor become 
obscured by the outflow of a large number of red corpuscles without 
clotting. This completely obscures all the vessels in the area. Within g 
few hours a great number of red blood cells have disappeared from 
this field, allowing the larger blood vessels to stand out rather promi- 
nently, although the smaller connecting vessels are still obscured. A 
definite current with backward and forward flow of red blood corpuseles 
may now be seen extending through this area of hemorrhage and fre 7 
quently along the margin of the growing tumor. Among these red blood ~ 
cells eddying backward and forward across the filamentous, feathery 
edge of the growing tumor margin are occasionally seen small, irregular, © 
rather opalescent masses of tissue resembling in every way small frag- 
ments of tumor cells which have apparently broken loose from the 
growing tumor margin and now lie free in the fluid red blood cell mix: 
ture. Several of these have been seen to float with the current of red” 
blood cells out of the field of vision in the direction of some of the 
larger vessels. In general the current in the extravasated blood flowed) 
from the growing tumor margin, presumably originating from vessel§ 
within the tumor or below the tumor, across the field into large vesselg™ F 
(apparently veins) in the surrounding recently repaired tissue where the 
ruptured vessels were apparently open to receive it. After the regrowth 
of the endothelium and repair of the ruptured vessels, the opalescent 
fragments were no longer seen. 

It may be said that this situation, namely, hemorrhage along the 
growing edge of the tumor in the chamber, is distinctly different from 
that which might arise in a spontaneous malignant tumor or in a trans- 
planted tumor mass growing in the testes or elsewhere in the body. 
An illustration of how this is possible within the tumor mass was 
visualized in colored moving pictures taken of some of the blood vessel 
structures within a growing tumor mass. By good fortune, a portion of 
the tumor was chosen in which a minor apparently spontaneous trauma 
had occurred, resulting in a split through the tumor (between 5 and 6 
in fig. 1) and across three vessels (2, 3 and 4 in fig. 1) with separation of 
the latter from their connection with a large vessel (2 in fig. 1). In 
the lower corner of the field, shown diagrammatically in figure 1, was 
a large vessel (1 in fig. 1), presumably a venule by its dark color, the 
diameter of which was equal to several hundred red blood corpuscles. 
The convex surface of this vessel at the curve (bend) had apparently 
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lost most of its endothelial wall, since the stream of red blood cells 
at this point eddied out beyond the contour of the nearby walls and no 
continuity of wall could be seen at its margin. The endothelial wall had 
been ruptured or had been stripped off for a distance equal to the 
diameter of several thousand red blood cells. Since the torn portion was 


. 
. 
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Fig. 1—A composite schematic view (from the colored moving pictures) of a 
tear from vessel 5 to vessel 6 and across the vessels 2, 3 and 4 through a portion 
of actively growing Brown-Pearce rabbit epithelioma, near the growing edge. A 
portion of the tumor has been shifted along the torn edge of a venule, J, from 5 to 2 
leaving an island of tumor tissue at 9. The border from 5 to 6 and the peninsulas 
between vessels 2, 3 and 4 are made up of ragged, friable tumor cells. A loose 
fragment of tumor cells, 7, is shown in vessel 4 at one stage of its journey from 
near vessel 5, back and forth through vessels 4 and 8, and then out of the field by 
way of 8 as described in the text. Red blood cells in loose masses and widely 
separated groups wash back and forth in the plasma (clear zones). No evidence 
of clot or fibrin formation was noted in this or other similar traumatized areas of 
this size. The current of the venule, /, was uninterrupted; red blood cells drifted 
in and out of the periphery of the stream in clouds and whirls through the widely 
torn aperture on the convexity of the venule. It is easy to see how a mass of 
tumor cells, 7, could be swept into this venule through such a tear or how it might 
pass from the vessels 4 and 8 into other venules nearby. 
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EXPLANATION OF FIGURE 2 


Individual frames from a 16 mm. kodachrome, taken at 4 frames per second, 
enlarged approximately forty times. Vessels show only when full or partly filled 
with red blood cells. The dimly seen vessels are out of the focal plane. 

The upper frame shows the whirls of red blood cells at the torn convex margin 
‘of the venule (near J in fig. 1). The current in the venule continued (upward and 
to the left) without interruption in spite of the defect in its wall. At the upper 
left corner may be seen a ragged cloud or loose mass of red blood cells, which 
swirl around in the plasma. The clear zone in the center is an island of tumor 
(9). Vessels 2, 3 and 4 of figure 1 are out of the field to the right. 

The middle frame is confusing because of the multiplicity of vessels at various 
levels. The tumor fragment (7 in fig. 1) in the circle is in vessel 4 in figure 1 
near its junction with vessels 3 and 8 (not visualized here because they contain no 
red blood cells at the moment). 

The lower frame shows the fragment (7 in fig. 1) near a space free of red 
blood cells just before it entered vessel 8 in figure 1, which is not seen here because 
it is filled with plasma only. The color and the projection give greater clarity in 
the identification of details. 
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well within the tumor mass a closed system was still operative, so that 
it was possible for the main flow of blood to continue its original diree. 
tion in the venule. Small losses of cells and plasma from the periphery 
occurred now and then as the connecting pressures in the nearby and 
connected vessels varied from moment to moment. This produced the 
washing to and fro previously described. In the upper and right hand 
portion of this area were seen the aperture and straight margins of 
several communicating vessel walls, the remainder of these vessels having 
been ripped apart (2, 3 and 4 in fig. 1). In between these small com- 
municating vessels and the larger vessel (vein) were several small islands 
of tumor tissue which had remained intact and in position (9 in fig. 1; 
fig. 24). At the upper margins of the area were several other ill defined 
masses apparently of tumor tissue between the sites of several capillaries 
or smaller vessels. Red blood cells were passing through the larger 
venule at a fairly high rate of speed, and a few were eddying off of 
its periphery into the spaces between the masses of tumor tissue. These 
red blood cells were mixed rather sparsely with plasma or diluted with 
tissue juices or plasma. Either single red blood cells or masses of red 
blood cells were whirled around here and there in between the masses of 
tumor cells and finally back into the periphery of the rapidly flowing 
blood cells in the venule together with the red blood cells which streamed 
down from, or washed back and forth in the upper part of the area 
presumably from other vessels. The field was then moved upward and 
to the right two fields to a position where the intact, large, irregular, 
so-called capillaries were visible. The current of blood in these vessels 
was in general downward and to the left apparently into the large 
venule which had the rupture in its walls. This was verified by repeated 
observations before and after the moving picture was made. The flow of 
blood in these large capillaries was quite erratic, having in general a 
to and fro movement or a washing back and forth of flow with, however, 
the general current in the direction of the large venule. Large mobile 
masses of red cells interspersed with clear plasma and small groups of 
red blood cells could be seen at different times. No clotting was noted 
at any time on the exposed tumor surfaces or within the fluid medium. 
At one interval, a small, irregularly shaped, opalescent mass (7 in fig. 1), 
approximately 5 to 10 red cells in diameter and 40 to 50 red cells long, 
was seen to come from the torn margin of the tumor in the region of 5 
in figure 1. It moved upward and to the right across and out of the 
field by way of vessels 4 and 8. It is illustrated in vessel 4 (fig. 1) 
during its change of position. This bit of fragment was evidently tumor 
tissue and not fat, clot or some other extraneous material, for it was 
opalescent like the other tumor cell masses and kept its general volume 
and irregular shape on turning over and being rolled back and forth 
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by the blood current. While the film was being made and later, several 
similar small opalescent fragments of different shapes were seen to drift 
down into the general region of the venule and disappear. 


COMMENT 


It can be readily seen that with a trauma of this type a great many 
loose fragments of torn tumor tissue, dead or alive, could be carried into 
the general circulation in this manner. These small fragments mix 
with masses of red cells and plasma without the formation of a clot. 
Since the volume of flow of the plasma and blood cells is quite large 
in these large “capillaries,” fragments could easily be carried down 
into the venous system and thus into the general circulation. The area 
described was not observed long enough to determine whether repair with 
sealing off of the vessels occurred in this region, but from previous 
experience with this type of tissue we may assume that in a very short 
time the margins of the flowing current of the cells and plasma were 
lined with endothelium and a barrier erected against further dissemi- 
nation of tumor fragments from this location. 

From the previous paper,”” the development of large-sized, so-called 
capillaries in a haphazard, abandoned manner may be seen to occur 
with great regularity at the active growing tumor margin. In general 
these capillaries have a wall which consists almost entirely of thin 
endothelial cells with practically no visible supporting stroma. Such 
a vessel is apparently surrounded by actively growing tumor tissue 
whose cells are in close apposition to the vessel walls. These vessel 
walls are very friable and easily broken. The observation that red blood 
corpuscles and plasma may break loose into the tumor (to be reported 
later) without the development of fibrin or clot is confirmed by obser- 
vations on other tissues, particularly the mesentery, where collections of 
several thousand red blood cells may extravasate from the torn vessel 
channel without the occurrence of clotting. 

It is not uncommon to see in tumor tissue a microscopically massive 
or even grossly visible hemorrhage without clotting. The general mass 
of red blood cells and plasma still communicates with several open 
blood vessel lumens. A current soon develops which will flow across 
between the most direct connections and set up in among the broken and 
split growing tumor tissue massive channels of blood flow. Apparently 
endothelium grows out from every open channel and every remnant of 
a capillary wall and tends to grow along the margin of the current of 
the flowing blood and plasma. When these connections all meet, an 
intact wall is produced, forming large and small sinusoids of bizarre 
shape. In the meantime, loose tumor fragments may be wafted down 
the current of the plasma and cells and are thus able to get into the 
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gaping openings of large capillaries or venules. Since many of the 
so-called capillary vessels in the growing tumor margin are 50 red cells 
in diameter or greater, one may readily see how relatively large frag- 
ments may be borne from the original tumor site to the lungs or other 
organs. 

Within the experience of this laboratory, metastases have not deyel- 
oped in any of the organs in the rabbit when the tumor was transplanted 
into the ear either subcutaneously or under a window (105 cases), 
When the tumor is transplanted in the ear by whatever method, its 
growth tends to be self limited by the physical and anatomic restrictions 
placed about its expansion. It soon regresses and dies out, its place 
being taken by a repair reaction. When transplanted subcutaneously, it 
grows to a large nodule, 2 or 3 cm. in diameter, which soon ulcerates 
and frequently sloughs out and becomes infected; the growing tumor 
disappears and a scar is produced. A high percentage of these animals 
are refractory to subsequent reinoculations.* On the other hand, intra- 
testicular transplantation is followed by rapid development of a mass in 
susceptible stock, with a high percentage of generalized metastases. As 
with human tumors, the size and appearance of the metastatic nodules 
are such as to suggest separate showers with dissemination from the 
primary tumor or even from the older (secondary) metastatic nodules, 

From the episodes described in this paper it is evident that many 
tumor fragments may break loose from the site in the ear and get into 
the general circulation. It is interesting to speculate on the fact that 
they do not in such a case give rise to metastases elsewhere.* It is 
probable that they are stopped in the main by the pulmonary capillaries. 
It has been the experience of other workers besides those in this labora- 
tory that this tumor will grow readily if it is well ground up, and a 
suspension injected intravenously into a susceptible rabbit. In this labo- 
ratory unreported experiments by Jares and Sahler and ourselves have 
demonstrated that tumor inoculated into the ear vein or the jugular vein 
in this manner will show many takes in the body other than in the lung. 
The lungs are studded with a fine tubercle-like growth of tumor which is 
rather diffuse in distribution but which has not formed any large nodules 
or aggregate tumor masses. On the other hand, there are, at the same 
time, aggregates or masses in the liver, kidneys, ovaries and other 
organs. Since these animals were not put to death until late, it cannot 
be determined with certainty whether these distant tumor nodules origi- 
nated from the initial inoculation or whether they were secondary trans- 
plants from tumor which was thrown out from the growing tumor im 
the lung. 


3. Besredka, A.; Magat, I.; Caval, P., and Besnard, P.: Ann. Inst. Pasteur 
56:125, 1936. 
4. Gross, L.: Am. J. Cancer 31:609, 1937. 
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In rabbits showing metastatic nodules from testicular implants the 
Jungs are frequently involved, yet one has the impression that the 
involvement of the liver, heart, mediastinal structures, kidneys and other 
tissues is more widespread and the growth more vigorous. This sug- 
gests that it is perhaps more difficult for the tumor to get a foothold 
and to grow as actively in the lungs as elsewhere. Whether this is 
dependent on the metabolic activity or the mechanical activity of this 
organ is difficult to say. Certainly from the standpoint of filtration 
alone, if our observations are correct, the lungs (and the liver) are 
strategically placed to be overwhelmed by the numerous fragments 
disseminated from the tumor by trauma. That this must occur fre- 
quently is obvious. The study of the defense mechanism against the 
growth of the disseminated fragments while difficult should be of great 
interest.° 

From observations of colored moving pictures of the mesentery 
capillaries, previously unreported, it is obvious that fairly large globules 
of what is apparently fat in the mesentery, capillaries and venules may 
pass through the capillaries with great ease. A good many of these 
are from 10 to 50 or 60 red blood corpuscles in length and completely 
fill the capillary. They seem to have no difficulty in following the blood 
flow down the capillary channel to the venule, where they become globu- 
lar as the larger diameter of the vessel is able to accommodate them. 
It is highly probable that in the capillaries of the lungs fairly large- 
sized particles of tumor tissue, especially if they are roughly cylindric, 
might well pass through the capillary bed of the lung tissue. If the 
inoculum is a filtered emulsion, in which the size of the tumor cell 
masses is relatively small, or if a trauma has occurred such as has 
been described, it is probably, if not actually, quite frequently the case 
that masses of tumor tissue in suitable shapes may well pass into the 
venous circulation and then through the capillary bed of the lung tissye 
and so get into the general circulation. It is then a matter of chance 
where one of these may lodge in a distant structure and whether, after 
lodging in the capillary bed of a distant organ, it is capable of establish- 
ing growth there or is destroyed or phagocytosed.’ It is of course not 
clear why metastases are able to grow in distant organs or, on the other 
hand, why they grow at all in sites distant from the origin. Is it the size 
of the disseminated cell mass or the number of masses lodged in a given 
vascular site which determines the local take or is it related entirely to 
the viability of the cells? Having been caught in a vessel, the tumor 
fragment in its growth need not depend on autolysis of the endothelium 
by anything elaborated by the tumor. Certainly from Clark’s * obser- 





5. Patey, D. H.: Brit. J. Surg. 24:780, 1937. 
6. Clark, E. R., and Clark, E. L.: Am. J. Anat. 57:385, 1935. 





































860 ARCHIVES OF PATHOLOGY 


vations in capillaries which may show no blood flow for a while, the 
endothelium breaks and retracts or pinches off. Such a mechanism jg 
simple and would leave the tumor cells free in the extracellular juices of 
the tissue. Growth or death of the tumor tissue from this point on js 
determined by factors beyond our knowledge at present. 


SUM MARY 


Blood vessels developing within the Brown-Pearce rabbit epithelioma 
transplanted into an ear chamber are extremely friable, since even large 
vessels (50 to 200 red blood cells in diameter) may have walls con- 
sisting only of endothelium. Small tumor fragments that have broken 
loose near a ruptured vessel may readily be swept into the large capil- 
laries and thus into the general circulation. This seems to be a rather 
common occurrence in the tumor growing in the ear chamber, yet the 
development of tumor metastases has not been noted in over 105 such 
experiments. Study of the local defense of body organs, particularly 
the lungs, against tumor fragments should be of considerable interest. 














Case Reports 


MULTIPLE MENINGIOMA WITH SARCOMATOUS 
TRANSITION IN ONE NODULE 
( 


Cuarites P. Larson, M.D., C.M., anp Fayette K. Srroup, M.D. 
Fort STErAcooM, WASH. 


A summary of the literature on multiple meningioma was made in 
1935 by Raaf and Craig,’ who included the earlier list of Hosoi * (1930) 
and added 6 recent cases. They also reported in full a case in which 
they successfully removed three meningiomas at operation. 

Further search of the literature reveals other reports as follows: 
Penfield and Young * recorded the case of a 21 year old woman in whom 
postmortem examination showed, in addition to multiple meningioma, 
multiple neurofibromatosis of the cranial and peripheral nerves, an 
ependymoma of the cord and cellular astrocytomas ef the cord, cerebrum 
and cerebellum. Perrero. and Pitotti* recorded the finding of one 
cerebral and three spinal meningiomas in a man aged 31. Alajouanine 
and co-workers * reported numerous meningiomas in a 52 year old 
woman. These were associated with bilateral acoustic neuromas and 
multiple fibromatosis. Woltman and Love *® operatively removed two 
meningiomas from a 43 year old woman. MHarbitz* recorded the case 
of a 5% year old girl who showed, in addition to meningiomatous 
nodules, a diffuse invasion of the meninges by similar tissue. He stated 
that the tumor cells in some areas resembled sarcomatous cells, but 
apparently the evidence was not sufficiently definite to warrant a diag- 
nosis on this basis. He also mentioned 2 previously unreported cases: 
the patients were a man aged 55 years, the number of tumors in whom 
was not stated, and a 72 year old woman, in whom two meningiomas 
were found. Arlt* reported a case which was associated with diffuse 
meningiomatosis of the spinal cord. Worster and associates ® described 
2 cases and Pacifico ’® 1 case, the patient in the latter case presenting 


From the Department of Pathology, Western State Hospital, Fort Steilacoom, 
Wash., and the Pierce County Hospital, Tacoma, Wash. 
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also internal hemorrhagic pachymeningitis. Horrax*' mentioned 4 
patients in whom multiple meningiomas were found. 

This brings the number of reported cases up to 44. In none of these 
was evidence of malignant change found, although as stated, Harbitz? 
mentioned that some of the cells in his case resembled those seen jn 
sarcoma. It was therefore considered worth while to report this case 
in which one of a number of leptomeningiomas (classification of 


Globus **) was found to be highly malignant. 


REPORT OF A CASE 
A 32 year old man was admitted to the Pierce County Hospital, Tacoma, Wash, 
Aug. 13, 1938, with the complaint of severe attacks of headache. A report from 
his local physician stated that prior to hospitalization he was found to have bilateral 
papilledema and exaggerated reflexes, leading to a diagnosis of tumor of the brain, 





Fig. 1.—Photograph showing the largest meningioma. 


After entry into the hospital his headaches were accompanied by nausea and 
vomiting. A spinal tap revealed a pressure of 58 mm. of mercury. The following 
day he became noisy and irrational, and on the morning of the third day after 
admission he began to froth at the mouth, became cyanotic and died within thirty 
minutes. 

Autopsy—Postmortem examination of the brain revealed the dura to be 
intensely hyperemic, the subarachnoid space dry and the pial vessels dilated. There 
was marked flattening of the cerebral convolutions, and the brain was asymmetric, 
the anterior portion of the right hemisphere appearing larger than that of the left. 
The vessels at the base were well preserved and of normal distribution but were 
rather small and hypoplastic. The cerebellar tonsils were elongated, indicating 
compression from above. The cerebrospinal fluid was clear. 

On the outer surface of the dura were 20 to 30 small nodules, the largest 
measuring about 0.5 cm. in diameter. These were present in greatest number on 


11. Horrax, G.: Arch. Neurol. & Psychiat. 41:140, 1939. 
12. Globus, J. H.: Arch. Neurol. & Psychiat. 38:667, 1937. 
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the dura lining the floor of the left anterior and middle fossae. Projecting 
through the bone in the central portion of the left anterior fossa was a nodule 
about 3 mm. in diameter. The bony floor of both anterior fossae was very thin 
and could be cut with scissors. On the surface of the dura overlying the superior 





Fig. 2.—A, aborted whorl formations; B, sarcomatous transition of cells. 


portion of the right frontal lobe was a large, firm, pale reddish gray tumor mass, 
which had extended through the dura and produced adhesions of the dura to the 
calvarium, with erosion of the overlying bone. About 3 cm. posterior to this was 
a small nodule, lying in the midline. 
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On the cut surface of the brain, after fixation in solution of formaldehyde 
U. S. P., the large mass just described was found to have invaded the right 
frontal lobe to a depth of several centimeters, replacing to a considerable extent 
the white matter of the centrum ovale. The gray matter on the superior and 
mesial surfaces was completely destroyed. The widest diameter of the tumor 
measured 6 cm. The irregular mass was studded throughout with small foci of 
gelatinous degeneration, and posterior to the main body of the tumor was a larger 
area of similar degeneration protruding into and grossly distorting the anterior 
horn of the lateral ventricle. The septum pellucidum had been pushed to the 
opposite side, partially obliterating the left foramen of Monro, and all portions 
of the left lateral ventricle were considerably dilated. The left frontal lobe was 
much smaller than the right, and the same was true to a lesser extent of the other 
portions of the left hemisphere (fig. 1). 


Microscopic Examination.—The large invasive tumor mass was composed chiefly 
of endothelial cells which showed a distinct tendency to whorl formation (fig, 2 4), 
It was well vascularized and had a scanty connective tissue stroma. The tumor 
as a whole was cellular, the individual cells varying in appearance, depending on 
the portion of tissue examined. The most differentiated cells were found in the 
areas of whorl formation, where they were closely packed together. Each had a 
medium-sized nucleus and a spindle-shaped body with scanty, clear cytoplasm. In 
the regions where the whorl formation was not so marked, the cells had a much 
more embryonic appearance. Here there were giant cells, large mesenchymal 
cells and numerous cells in which all stages of mitosis might be observed (fig. 2 B), 
Sections of the adjacent brain tissue showed small plugs of embryonic tumor cells 
infiltrating the parenchyma. In addition to the larger areas of gelatinous degenera- 
tion described in the gross specimen, numerous microscopic areas of this type 
were present. 

The smaller nodules were composed of adult-appearing endothelial cells, show- 
ing a more distinct tendency to whorl formation. The component cells of these 
tumors did not present the embryonic appearance and lack of differentiation seen 
in the tumor previously described. 


SUM MARY 


A case of multiple leptomeningioma is reported, the unusual feature 
of which was the sarcomatous change in the largest of the growths. 
This growth had invaded both the calvarium and the underlying brain 
parenchyma, with gross destruction of the entire right frontal lobe. 
There was a marked increase in intracranial pressure. 

On review of the literature many instances of multiple meningioma 
were found described, but in only one description was mention made 
of the presence of cells resembling sarcoma cells. A single tumor some- 
what similar to the one described in this paper was reported by Globus ” 
and classified as leptomeningioma with a tendency toward sarcomatous 
transition. 

















INTRACAPILLARY MICROSCOPIC METASTATIC 
MAMMARY GLAND CARCINOMA OF THE 
LUNGS AND OTHER VISCERA 


Lestie R. Grams, M.D., CHicaco 


The lungs are invaded secondarily by carcinoma through the lymph 
channels and blood vessels. With vascular extension, tumor tissue 
emboli are carried into small divisions of the pulmonary artery and into 
the capillaries. Here they either are destroyed or by continued growth 
become implanted in the lung tissues. Many, but not all, pulmonary 
metastases have sufficient size and contrast, or both, to be found by 
gross examination. Schmidt * emphasized that microscopic examination 
would disclose metastatic carcinoma in lung tissues when no tumor had 
been detected grossly. He demonstrated microscopic tumor emboli in 
pulmonary arterioles in 15 of 45 cases of abdominal carcinoma. The 
tumor tissues in 5 cases were limited to intravascular thrombi. Schmidt 
believed the transport of the tumor cells into the lungs was through the 
lymphatics and thoracic duct to the venous system. Hemic transporta- 
tion following carcinoma invasion of the blood vessels in the region of 
the primary growth is another possibility. 

According to experiments in rats by Warren and Gates,’ carcinoma 
cells when injected intravenously lodged in pulmonary capillaries, usually 
at a bifurcation, the site being determined by mechanical factors. The 
implanted cells grew from the capillaries to the alveoli by the third or 
fourth day. The establishment of these metastases was determined by 
the initial vitality of the cells and their prompt extravascular growth, 
because the tumor cells did not survive in the blood stream. 

The factors which influence the distribution and the ability of the 
transplanted tumor tissues to grow in remote organs are not understood. 
There are several hypothetic considerations. Some observers have 
emphasized mechanical and quantitative factors and suggested that the 
character of distribution and growth is determined by the extent of 
vascular invasion. Virchow * stressed the constitution and metabolism 
of tissue. He observed that metastases usually are absent where primary 
carcinomas are frequent and that secondary growths occur where primary 
growths are rare. Ehrlich*® suggested an “athreptic immunity”; i. e., 
certain organs have specific substances that promote growth, which others 
lack. Metastatic implantation has been explained on the basis of local 


John Jay Borland Fellow. 

From the Henry Baird Favill Laboratory of St. Luke’s Hospital. 
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changes in the physiologic activity and metabolism of tissue. Cohnhejim? 
believed that a loss of physiologic resistance enabled the tumor cells 
to adhere to and replace normal tissue. When tumor cells are trang. 
ported, the invaded tissues respond by supplying stroma, vessels and 
nerves. The transported cells thereby can develop into a tumor, 
appears, accordingly, that an important factor in metastatic implantation 
is the reaction of the host tissues to the implanted tumor cells. 

Ceelen * described an extensive intravascular growth of carcinoma 
and stroma in the lungs of a white man aged 27 years, secondary toa 
gastric tumor. Multiple gray nodules, 1 to 2 mm. in diameter, were 
scattered in the lungs. The right side of the heart was hypertrophied 
and dilated. Histologic examinations disclosed extensive thrombosis of 
the small divisions of the pulmonary artery. The thrombi were recent 
and organized. The freshly formed thrombi contained nests of tumor 
cells; those organized did not. Ceelen believed that emboli of tumor 
cells lodged in the pulmonary vessels and there stimulated an inflam- 
matory response. 

The conditions when metastatic carcinoma cells grow in the capillaries 
of the lungs without producing inflammation are distinct modifications, 
They simulate the relations in parasitic infestations, in which the host 
supplies merely a habitat medium and nutriment for the parasite, without 
a tissue response. Such an unusual intravascular growth of metastatic 
tumor in the capillaries of the lungs was observed with a primary 
carcinoma of the mammary gland. 


REPORT OF A CASE 

A white woman aged 44 was admitted to St. Luke’s Hospital Feb. 7, 1938, 
in the care of Dr. George V. LeRoy. She had been treated elsewhere and was 
sent to this hospital with a diagnosis of generalized metastatic carcinoma and 
secondary anemia. The erythrocytes were 2,790,000 and the leukocytes 46,000 per 
cubic millimeter; the hemoglobin was 8.5 Gm. per hundred cubic centimeters. 
Her condition did not appear serious. Twenty-two hours later she suddenly became 
pale and pulseless, had gasping respirations and died. 

In 1929 she underwent a thyroidectomy from which she recovered promptly. In 
1936 a small hard mass was noted in the upper right clavicular region, another, about 
3 cm. in diameter, in the right axillary region, and a third, about 3 cm. in 
diameter, in the upper medial portion of the right breast, above the nipple. The 
mass in the breast was considered carcinoma; the others, axillary and supracla- 
vicular metastases. Preoperative roentgen therapy over the right breast amounted 
to 4,240 roentgens (r) over three portals, 1,665 r over the right breast, 2,015 r 
over the gland of the cervical region and 560 r over the right axillary region. 
Right mastectomy was performed, and the patient had an uneventful recovery, 
She complained of severe pain over the sacrum and in the legs. Roentgen therapy, 
to the extent of 3,000 r, was given in this region. The blood was unchanged 
until shortly after the second series of roentgen treatments, when the hemoglobin 
dropped progressively to 8 Gm. and the erythrocytes to 2,680,000. She received 
one transfusion and iron medication. Her condition improved for one year, 
then the hemoglobin fell to 8.9 Gm. and the erythrocytes to 2,170,000 per cubic 
millimeter. 


Med. Klin. 16:95, 1920. 
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The essentials of the postmortem examination (Edwin F. Hirsch) are as 
follows. The right side of the chest bore a surgical mammectomy scar. The 
right axillary fossa presented considerable scar tissue. The abdomen contained 
about 500 cc. of a clear yellow fluid. The peritoneum was smooth, moist and 
glistening. There were no unusual changes in the pelvis. The lower border 
of the left lobe of the liver was 14 cm. below the xiphoid process in the midline. 
There were fibrous adhesions between both lungs and the wall of the chest. 
The right side of the chest contained about 100 cc. of limpid fluid. The heart 
weighed 380 Gm. The thickness of the myocardium of the right ventricle varied 
from 5 to 7 mm.; that of the myocardium of the left ventricle was 1.4 cm. 
All chambers of the heart were dilated. There was chronic passive hyperemia 
of the liver, spleen and other viscera. 

The right lung weighed 455 Gm. The visceral pleura was roughened by fibrous 
adhesions and mottled with carbon. The lung tissues were leathery and indurated: 
there were no nodules. On surfaces made by cutting, the tissues were gray 
and contained a frothy fluid, except the posterior portion, which was red-brown. 
The lining of the bronchi, traced out to the smaller divisions, was slightly hyperemic 
but smooth. There were no unusual changes of the pulmonary arteries or veins, 
opened to their smaller divisions. After inflation and fixation in 10 per cent 
formaldehyde solution the surfaces made by cutting showed dark gray indurated 
tissues. The left lung weighed 410 Gm. There were a few fibrous adhesions 
at the apex; otherwise the left lung resembled the right. 

Many of the alveoli of the lungs contained mononuclear phagocytes with 
black pigment granules and desquamated lining cells. The smaller arterioles 
contained masses of carcinoma cells and red blood cells. The lumens of numerous 
capillaries (figure) in the alveolar walls had small cords and masses of tumor 
cells molded to the channels. Many tumor cells were in mitosis. The alveolar 
walls were thickened slightly by fibrous tissue. The changes were most marked 
in the centers of the primary lobules about the arterioles. Toward the periphery 
the alveolar walls approached the usual thickness. The tumor cells did not pene- 
trate the capillary walls and replace the alveoli. Some of the larger arterioles also 
contained carcinoma cell aggregates, but the proportion of the lumen occupied was 
considerably less than that occupied in the smaller arterioles. The pleura showed 
no unusual changes. Both lungs were alike. 

There were no unusual changes of the aorta, gallbladder, kidneys, fallopian tubes, 
uterus, lymph nodes, diaphragm, brain, stomach or small and large bowel. A few 
small vascular spaces in the submucosa of the appendix vermiformis contained 
masses of tumor cells without tendency to invade the surrounding tissues. There 
were similar masses in some of the myocardial arterioles and capillaries. The 
sinusoids of the spleen had small masses of carcinoma cells without perivascular 
invasion. The invasion of the small vascular channels in the adrenal glands was 
considerable. Some cells had penetrated the vascular walls and invaded the 
parenchyma. The involvement of the ovaries was similar to that of the tissues of the 
adrenal glands. 


The lungs from 5 patients with primary carcinoma of the mammary 
gland and pulmonary metastases were compared. Secondary growths 
were found in all the lungs by gross examination. In the histologic 
preparations the carcinoma cells were in the alveoli and perivascular 
and peribronchial lymphatics. Blood vessels were involved occasionally, 
but the growth of tumor tissues was not restricted to the capillaries. 
The portions between the tumor masses were unchanged. 
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The possibility of a relationship between the extensive roentgen 
therapy and this unusual intravascular growth of carcinoma deseryes 
some consideration. Hunter® reported a carcinoma of the mammary 
gland with generalized spread following radium treatment. There are 
a few other reports of similar observations. Radiation therapy, how. 
ever, is not considered to be a factor in the dissemination of carcinoma: 
it prolongs life and thereby increases the opportunity for metastases to 
develop. Ciro and Bolestra * observed that roentgen irradiation of mice 
with tar carcinoma markedly increased the incidence of metastases. They 
i concluded that radiation decreased the resistance of the tissues and 
rendered tumor growth possible. 





“ 


Photomicrograph illustrating the intracapillary masses of metastatic carcinoma 
of the lung; x 198. Those in other viscera were similar. Note the lack of 
tissue reaction about the tumor cells. 








SUMMARY 


Microscopic examination of lung tissues often demonstrates meta- 
static carcinoma when grossly no tumor tissues are seen. The factors 
concerned with the implantation and metastatic growth of tumor cells 
i are not understood. 

The microscopic examination of the tissues of a woman, aged 4, 
whose primary carcinoma of the mammary gland had been treated 
5. Hunter, J. B.: Brit. J. Surg. 15:159, 1927. 


6. Ciro, L., and Bolestra, G.: Pathologica 22:451, 1930; abstracted, Cancer 
Rev. 6:311, 1931. 
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surgically and with extensive roentgen irradiation, demonstrated a 
marked metastatic intracapillary and intravascular growth in the lungs. 
Similar less extensive intravascular metastases were in the spleen, adrenal 
glands, myocardium, vermiform appendix and ovaries. The carcinoma 
tissues were limited to the lumens of the blood vessels. They were not 
impacted masses but had grown into molded casts of the capillary chan- 


nels. There was no extravascular growth in the lungs, spleen and 


yermiform appendix. In the ovarian and adrenal gland tissues the 
carcinoma had spread into the parenchyma. 
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HISTOLOGY OF THE THYROID IN EXOPHTHALMICc 
GOITER AND HYPERTHYROIDISM 


C. ALEXANDER HELLWIG, M.D. 


WICHITA, KAN, 


CLASSIFICATION OF GOITER 

Reading the Proceedings of the Second International Goiter Con- 
ference, held in Berne, Switzerland, in 1933, one is impressed with 
the large space devoted to the morphology of goiter. Almost every 
paper was illustrated with microscopic pictures of the diseased thyroid, 

On the other hand, from the current American literature one gets 
the impression that biochemical study and animal experiment have 
replaced almost completely the morphologic method of investigation, 
However, even today the clinical pathologist has to describe, in his 
daily routine, the histologic changes found in removed goiters and has 
to give his opinion on their functional value. Postoperative prognosis 
and treatment depend largely on his histophysiologic diagnosis. 

The lack of uniformity in the classification of thyroid changes is, 
without doubt, one of the reasons why there is such a disagreement 
among surgical pathologists in correlating structure and function of 
goiter. Although almost all European writers have accepted the classi- 
fication of goiter by Aschoff, there is no uniform nomenclature in this 
country. The classification recommended by the American Association 
for the Study of Goiter may be satisfactory for the clinician, but it is 
certainly of no value to the pathologist. General acceptance of an inter- 
national classification seems imperative. It would eliminate the present 
confusion, which hinges largely on words rather than on essential facts, 
and would allow a comparison of the various structures of goiter in 
different areas not only of this but of other continents 


CYTOLOGY AND HISTOLOGY OF THE THYROID IN ANIMALS 


The pathologist who attempts to correlate the structure and the 
function of the diseased thyroid should familiarize himself first with 
the histophysiology of the thyroid in animals. Eggert’s monograph, in 
which 327 original papers are critically reviewed, offers a wealth of 
information. 

Epithelial Cell—According to the functional phase of the thyroid, 
the form and height of the thyroid cells vary markedly. In the same 








From the Department of Pathology, St. Francis Hospital. 
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acinus, cells of different type are often encountered. The acinar 
epithelium is not uniformly low cuboidal, as generally accepted. One 
side of the follicle may be lined with a low, dark staining epithelium, 
whereas the cells of the opposite side are tall and light. The different 
height suggests different states of activity within the same follicle 
( Severinghaus ). 

Mitotic figures are present not only in the young but also in the 
adult animal during the active secretory phase. The cells are low, 
sometimes endothelial-like, when the secretion is sluggish, and they 
become higher and larger with increasing activity. While in flat cells the 
borders are indistinct, the high columnar cells have distinct granular 
borders. In the low cell the nucleus is oval and located at the basis; 
in the active cell it is large and vesicular and is situated in the center 
of the cell. Its diameter is between 5 and 6 microns during secretion 
(Uotila). Hirschlerowa found, during metamorphosis in the thyroid 
of the frog, a nucleocytoplasmic ratio of 60 per cent, as compared with 
26 per cent in the resting gland. The nucleoli are largest during the 
resting phase and become smaller and less numerous with increasing 
activity. The significance of the nuclear changes in regard to the secretory 
process is little understood. The view held by Skowron that the nucleus 
plays a direct role in the formation of colloid is opposed by most 
investigators. 

The formation of intracellular colloid is closely associated with 
fuchsinophilic granules, which are numerous in active cells. ‘They were 
described by Galeotti in the turtle (1879), by Lobenhoffer in man (1907) 
and by Takagi in the dog (1922). Okkels, Severinghaus and Eggert 
expressed the belief that these granules are actual antecedents of colloid; 
they held that the granules become liquefied near the apical cell border, 
pass into the lumen of the follicle and are transformed into thin colloid. 
Thomas and Winiwarter expressed the opinion that these granules 
form the peripheral vacuoles of the colloid. 

These prosecretion granules depend, according to Schultze, Takagi, 
Okkels and Uotila, on the catalytic action of the mitochondria. The 
latter take the form of granules, rods or filaments. The increase of 
mitochondria in size and number has been studied by Seecof in thyroid 
hyperplasia produced by a fat-rich diet. In guinea pigs he demonstrated 
their involution following administration of iodine. Exposure to cold 
also produced an increase in the number and size of the mitochondria 
in the thyroid of the rat and the mouse (Cramer and Ludford). 

Severinghaus expressed the belief that fuchsinophilic granules and 
mitochondria are not related structures. During the production of colloid 
he saw the mitochondria decrease in prominence while the fuchsino- 
philic granules became abundant. During absorption of colloid the 
Thomas, studying 





mitochondria appeared large in size and number. 














HELLWIG—GOITER AND HYPERTHYROIDISM 873 


normal human thyroids, failed to observe a relationship between mito- 
chondria and cellular activity. According to him, they change only 
their position in the cell during the different phases of thyroid activity. 

Another cytoplasmic structure of great interest is the Golgi apparatus. 
There are conflicting opinions as to whether it can be seen in the living 
cell (Cramer and Ludford) or is an artefact due to special methods of 
fixation (Okkels). Cowdry was the first who studied these structures 
in the thyroid of the guinea pig. Usually he found the Golgi apparatus 
between the nucleus and the apex of the cell. Occasionally he saw it 
at the basis. He concluded that its position indicates the direction of 
secretion, either toward the lumen of the follicle or directly into the 
perifollicular capillaries. This view is supported by Ishimaru’s observa- 
tion that in hypersecretion numerous branches of the Golgi apparatus 
extend to the cell basis. On the other hand, Ingram, Alexandrov, 
Wagschal, Uotila and Uhlenhuth denied that the position of this struc- 
ture indicates the direction of secretion. They agreed, however, that 
the Golgi apparatus becomes hypertrophic during secretory activity. 
Severinghaus and Ludford and Cramer showed that during active secre- 
tion droplets of colloid form in the reticulum of the Golgi apparatus. 
This observation and the fact that this apparatus hypertrophies only 
during secretion, not during resorption of colloid, seem to link the 
Golgi apparatus definitely with the new formation of colloid. One is 
able to say, by study of the Golgi apparatus, whether intracellular 
colloid droplets are the products of resorption or of newly formed secre- 
tion (Severinghaus). 

Colloid —In the normal thyroid the lumen of the follicle contains 
a homogeneous translucent substance which refracts light slightly more 
than water does. Its consistency varies from that of thin fluid to that 
of molasses. Occasionally the colloid is finely granular, even in normal 
glands (Ferguson; Eggert). The staining properties of the colloid 
and their functional significance have aroused much interest among 
students of goiter. Thin colloid stains red with eosin and blue with 
azocarmine, while thick colloid has an affinity to hematoxylin and stains 
red with azocarmine. To explain the acidophilic and basophilic stain- 
ing reactions of the colloid, many theories have been ventured. It is 
generally accepted that freshly secreted colloid is acidophilic, old material 
basophilic. Hewer expressed the belief that colloid must be alkaline 
to be fit for resorption. On long storage it would become acid and inac- 
tive. However, exact determinations of the hydrogen ion concentration 
of different forms of colloid are lacking to substantiate this theory. 

While most investigators accept only one chemical form of colloid, 
Kraus held that the thyroid cell secretes two different kinds, namely, 
fuchsinophilic and fuchsinophobe colloid. Wail also distinguished two 
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kinds of colloid. According to him, there are an acidophilic colloid, 
secreted by the cytoplasm, and a chromatin-rich “metanuclear” colloid, 
which is a product of nuclear substances liberated from desquamated 
acinar cells. Uotila stated that acidophilic colloid is secreted during 
the early phase of colloid storage. When the production of acidophilic 
colloid ceases, basophilic colloid continues to be secreted. 

According to Kocher, the difference in the staining quality of the 
colloid depends on a change in its chemical composition, especially in 
its iodine content. Woitkewitsch showed that the thick colloid of resting 
thyroids is more effective in elevating the basal metabolism than is 
colloid obtained from activated glands. Schockaert found that acidophilic 
. colloid is poorer in iodine than is basophilic. Wegelin believed that the 
| different staining properties of the colloid are due not only to the degrees 
of concentration but also to chemical differences, for instance, differences 
in the content of calcium and organic iodine compounds. Carbohydrates, 
nucleinic acids, fats and lipoids seem also to play a role in the different 
staining quality, since these substances are present only in basophilic 

colloid. 

i Intracellular Colloid —Chromophilic colloid is found not only in the 
lumen of the follicle but also occasionally in epithelial cells. Intra- 
cellular colloid droplets appear very seldom under normal conditions; 
they occur mostly only during increased activity. In only a few instances 
H a large drop of colloid may be seen filling out the whole cell. This 
so-called Bensley cell may empty its content into the lumen of the 
follicle through the ruptured apical membrane and degenerate (Uhlen- 
huth). The secretion of stained intracellular colloid which passes into 
the lumen of the follicle is, according to Eggert, uncommon and does 
not constitute the normal production of colloid, as Florentin and Weiss 
held. The appearance of intracellular colloid droplets seems to indicate 
stagnation of colloid produced in the cell. 

In 1916 Bensley advanced the theory that colloid secretion is 
normally directed to the capillaries. Only when the activity of the thy- 
roid cell surpasses the body’s needs for thyroxine, do colloid droplets 
become visible within the cell. The secretion produced by the cells 
condenses under these conditions, forms intracellular chromophilic 
droplets and is emptied into the lumen of the follicle. In the opinion of 
Grant, Okkels and Uhlenhuth, intracellular colloid droplets have an 
roid cell surpasses the body’s needs for thyroxine do colloid droplets 
i represent intrafolliclular colloid which is resorbed by the cell and is on 
: its way to the perifollicular circulation. 


Vacuoles.—For a long time students of the thyroid have been inter- 
ested in colorless vacuoles found in the periphery and in the middle of 
the colloid. These vacuoles are especially numerous in highly active 
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glands, while in the resting thyroid they are scanty or entirely absent. 
The peripheral vacuoles were described by Verson (1871) and Anders- 
son (1894) in the fresh thyroid. Baber, Langendorff, Hirthle, Kocher 
and Alexandrov regarded them as artefacts, the result of shrinkage by 
the fixing fluid. Okkels stated that the large central vacuoles are due 
mostly to shrinking of the colloid, while the small ones, opposite clear 
hypertrophic cells of the wall of the follicle, are due to absorption of 
colloid. Uhlenhuth, Uotila and von Hagan interpreted them as a special 
kind of secretion of the epithelial cells, namely, the chromophobe colloid. 
Thomas and de Winiwarter held that the vacuoles contain the prose- 
cretion of the chromophilic colloid. Most writers, including Aaron, 
Severinghaus, Guyénot, Ponse and Dottrens, contend that the peripheral 
vacuoles appear during the resorptive phase of thyroid activity and never 
occur in relation to low resting epithelium. 

Occasionally one sees in the center of the colloid a single large 
vacuole which contains a fine granular coagulum, degenerated nuclei 
or cell fragments. Vrtel attributed the central vacuoles to proteolytic 
ferments liberated from cell fragments. 

The intracellular vacuoles, which were described first by Andersson, 
are regarded by modern cytologists neither as artefacts nor as unstained 
colloid droplets but as resorbed intrafollicular colloid. It is, according 
to Uhlenhuth, transformed into an unstained liquid form in the cell and 
enters from there into the circulation. Klumpp and Eggert suggested 
that the intracellular vacuoles contain enzymes which transform the 
intrafollicular colloid into substances of lower molecular weight, thus 
enabling it to pass through the cell into the circulation. 

While the normal procedure of colloid resorption is apparently 
by way of the epithelial cells, occasionally other mechanisms of colloid 
release are observed. Hermann, Florentin and Weiss, Vrtel and 
Hopkins stated that the colloid may pass into the circulation through 
clefts in the acinar wall caused by rupture or degeneration of thyroid 
cells. Another possibility was described by Eggert and Hertz. After 
stimulation of the thyroid by an extract containing the thyrotropic 
principle of the anterior lobe of the pituitary, they saw wandering 
cells invade the lumen of the follicle, take up colloid and transport it 
to the interfollicular tissue. 





Cyclic Changes of Thyroid Activity—Ferguson (1911) and 
especially Bensley (1916) expressed the opinion that the thyroid is a 
gland of reversible polarity. According to them, the secretion is normally 
produced in the thyroid cell, collects in colorless vacuoles at the basis 
of the cell and passes directly into the circulation. Only when the 
secretion is produced in excess of the body’s requirements, does it appear 
as a condensed and stored product in the lumen of the follicle, i. e., 
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as stained colloid. Cowdry and Ludford and Cramer supported this 
view by occasionally finding the Golgi apparatus in the basal portion of 
a cell. Okkels, Wahlberg, Uotila and Severinghaus, on the other hand, 
stated that during normal activity, when enough chromophilic colloid 
is present in the lumen of the follicle, colloid is resorbed from the lumen, 
passes through the cell and enters the capillaries. Only when the demand 
is excessive and the store of colloid becomes exhausted may secretion 
of colloid directly into the circulation take place. 

From recent experimental studies by Uhlenhuth it must be concluded 
that not only in the normal but also in the hyperactive gland functional 
activity proceeds in cyclic waves of alternating storage and release of 
colloid. He studied the secretion process in the thyroid of the Cali- 
fornian newt by measuring the colloid level during different phases of 
activity. He found that even in glands stimulated by an extract con- 
taining the thyrotropic factor of the anterior lobe of the pituitary large 
quantities of colloid pass at times into the lumen of the follicle to be 
stored there instead of taking the more direct route from the cells into 
the circulation. 

Knowledge of the histophysiology of the thyroid has been greatly 
advanced by studying the effect of glandular products on the thyroid, 
Administration of thyroid extract or of thyroxin decreases the activity 
of the thyroid, as demonstrated by Cameron and Carmichael, Gray 
and Rabinovitch, Kuschinsky and Eggert. The acinar epithelium becomes 
flat and the cell borders indistinct, and the cytoplasm contains only 
few fuchsinophilic granules. Andersson’s vacuoles and_ intracellular 
colloid droplets are absent. The colloid is stored in the follicle as con- 
centrated substance with few or no vacuoles. There is also decrease or 
complete absence of mitotic figures in the thyroid cells. The opposite 
effect is observed after injection of an extract of the anterior lobe of the 
pituitary gland containing the thyrotropic factor, which apparently is 
produced by the acidophilic cells. Its effect on the thyroid has been 
well established. It is the most dependable and fastest means of pro- 
ducing thyroid hyperfunction. Before the discovery of this factor, similar 
structural changes had been produced in the thyroids of experimental 
animals by exposure to cold, by a calcium-rich diet and by removal of 
large parts of the thyroid, leading to compensatory regeneration. 

The effect of the thyrotropic factor of the pituitary gland has been 
studied in amphibians by Smith (1922), Spaul, Uhlenhuth and 
Schwartzbach; in ducks by Schockaert (1930) and in mammals by 
Smith (1927), Loeb and co-workers (1929), Aaron, Okkels and others. 
In all animals an enlargement of the gland occurs, with hyperplasia 
and hypertrophy of the epithelium, increase in the blood supply and 
emptying of the intrafollicular colloid. 
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Okkels studied the sequence of microscopic pictures at different 
intervals of time after injection of an extract containing the thyrotropic 
substance. Only thirty minutes after injection of this extract he was 
able to observe in the thyroid of the guinea pig the first definite histologic 
changes. The gland became hyperemic, and the cells appeared swollen. 
The nucleus and the few mitochondria were located at the basis, while 
the Golgi apparatus was not visible. About one hour after the injection 
the Golgi apparatus reappeared; it first formed fine filaments in the 
apical portion and finally developed into a thick network which occupied 
the entire area between the upper cell border and the nucleus. In this 
stage the intrafollicular colloid became vacuolated and was resorbed 
by the acinar cells. The peripheral vacuoles in the colloid were abundant, 
and many were in direct connection with the foamy cytoplasm of the 
cells. One hour after this stage the follicles were much smaller and 
the lumens more or less empty. The cytoplasm of the epithelial cells 
was filled with Andersson’s vacuoles. It contained also long filamentous 
mitochondria, and the Golgi apparatus was markedly enlarged. This 
stage remained unchanged for at least thirty-six hours. Finally, the 
follicle filled again with colloid and the cells gradually returned to 
their normal form. 

Okkels correlated these morphologic changes in the thyroid with 
functional changes. During the first hour after injection of the extract 
containing the thyrotropic substance the basal metabolic rate increased 
markedly and after a slight decrease remained constantly high during 
the observation until the follicle began to fill with colloid. 

While Okkels depended on static pictures of thyroids from different 
animals, inferring the intermediate stages, a method was devised by 
Williams which made it possible to study the whole vital process by 
continuous observation. He attempted to solve the mystery of the 
direction of secretion, of the significance of the colloid and of the manner 
of its resorption by observing a single follicle in the living animal over 
a considerable period. In 1937 he installed a transparent Clark chamber 
in the ear of a rabbit. Autogenous transplants of the thyroid were placed 
in this chamber, and microscopic study of the living transplants was con- 
tinued for sixty days. 

By long periods of uninterrupted observation of a single follicle, 
Williams recognized four stages of a cycle: (1) secretion, (2) release 
of colloid, (3) partial collapse of the follicle and (4) recuperation. The 
first stage was characterized by roundness of the follicle and increasing 
refractibility of the acinar wall. In the second stage the refractibility 
of the wall increased while the thickness diminished. The chief mecha- 
nism of colloid release is, according to Williams, by diffusion through 
epithelial cells. When colloid release is faster than colloid production, 
the follicle collapses partially (third stage). Williams concluded from 
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his studies that secretion is toward the lumen of the follicle and that 
colloid release is through the acinar wall. Vacuoles that occurred at 
the periphery of the colloid he considered to be fresh secretion. 

Injections of an extract containing the thyrotropic substance of 
the pituitary gland produced, in Williams’ experiment, an exaggeration 
of the normal follicular activity with increased release of colloid in 
most follicles. 

The newest method of biologic investigation, the cultivation of whole 
organs in the Lindbergh-Carrel pump, has been applied to the study 
of the thyroid. Glands from cats and rabbits transplanted into the organ 
chamber of this apparatus could be maintained alive for over a week, 
The perfused organs responded to modifications in the chemical composi- 
tion of their medium by changes in their structure. The presence of 
the thyrotropic substance of the pituitary in the perfusing fluid was 
manifested by vacuolation of the colloid and by increase in the size of 
the thyroid cells, while the addition of iodine to the circulating fluid 
increased the amount of colloid in the perfused gland. 

Structural changes as striking as those produced by injection of 
thyroxin or of an extract containing the thyrotropic factor of the 
pituitary seldom occur spontaneously in animals. The thyroid of a 
poikilothermic animal during hibernation resembles that of an animal 
receiving injections of thyroxin. On the other hand, during early 
metamorphosis amphibians have a hyperplastic thyroid which has char- 
acteristics of the effect of the thyrotropic factor of the pituitary. 

As a rule, however, the secretory and resorptive processes, the pic- 
tures of rest and activity, occur simultaneously in the same thyroid. 
Different phases of the cyclic thyroid function may be present in the 
same follicle. The activity of the epithelium is seldom the same through- 
out the gland. This fact makes it difficult to determine the functional 
value even of a normal thyroid. 


HISTOPHYSIOLOGY OF THE HUMAN THYROID 


Interesting as these studies on thyroids of animals are, the question 
arises as to how far the results can be applied to the human thyroid. 
As compared with the large number of cytologic studies on thyroids of 
animals, the number of morphologic investigations of human thyroids 
by modern |methods is extremely small. Two papers are of special 
interest, one from Belgium, the other from Finland. Goormaghtigh and 
Thomas made a survey of 500 human nongoitrous thyroids obtained at 
autopsies. In thyroids from patients with infectious and toxic conditions 
they found structures which are generally considered characteristic of 
toxic goiter. The epithelial lining of the follicles was not uniform, con- 
trary to what is generally stated in textbooks. Often a narrow segment 
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of high columnar cells with dark nuclei was present in the acinar wall 
while the remaining epithelium was cuboidal or endothelial-like. There 
was a close relation between the extent of columnar epithelium and 
colloid release. According to Goormaghtigh and Thomas, columnar 
epithelium absorbs intrafollicular colloid and excretes an active hormone 
into the circulation. Colorless basal vacuoles were present only in this 
type of epithelium. The collapse of the wall of the follicle as a result 
of the release of colloid leads to formation of diverticula, which finally 
become separated from the main follicle. In this way, accessory small 
acini are formed which are lined with high cuboidal epithelium. When 
these small follicles fill up with colloid, each mass bulges into the lumen 
of the main follicle and produces a cushion-like elevation of its wall. This 
elevation is the so-called Sanderson polster of the literature. 

This is, according to the Belgian writers, not a center of prolifera- 
tion but a functional unit. It consists of a segment of columnar epithe- 
lium in a large follicle where colloid is resorbed and an underlying group 
of small acini where colloid is produced. In health and disease, these 
active functional units are ever changing structures. 

Goormaghtigh and Thomas expressed the belief that it is not the 
proliferation of epithelial cells which determines the activity of a gland, 
but the extent of columnar epithelium. Microfollicular, parenchymatous 
goiters are just as rich in mitotic divisions and often attain larger size 
than colloid goiters. These parenchymatous goiters are not associated 
with hyperfunction because they are without excretory function, not 
having columnar epithelium. The fact that segments of columnar epi- 
thelium are frequently found in the large follicles of colloid goiter 
explains why this type of goiter is often accompanied with toxic 
symptoms. 

Goormaghtigh and Thomas conclude from their study of 500 thyroids 
that the functional value of a given gland can be determined with great 
exactness, almost mathematically, by counting the number and measur- 
ing the extension of the columnar segments, i. e., the functional units. 

The other paper which is based on modern cytologic methods is that 
by Wahlberg. His material consisted of only 2 normal thyroids and 
15 goiters, but from every specimen 22 to 42 blocks, from different parts 
of the gland, were sectioned. Eight different methods of fixation and 
thirteen different staining methods were employed. For the study of 
finest cell structures, sections from 1 to 2 microns thick were selected. 
Wahlberg’s remarkable monograph is illustrated with 102 beautiful 
photomicrographs. His investigation demonstrated these facts: All 
secretory activity of the thyroid is characterized by cellular hypertrophy, 
whereby low cuboidal epithelium of the resting gland becomes ‘columnar. 
If the activity becomes excessive, there is also epithelial proliferation. 
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The increase in the number of cells results in the development of infold- 
ings of the follicle wall, varying from flat elevations to complicated 
papillae. Wahlberg distinguished two phases of thyroid function, the 
storage of colloid and its resorption. Both can be recognized micro- 
scopically by special types of proliferation, namely, colloid-producing 
proliferation. and hormone-resorbing proliferation. What Wahlberg 
designated colloid-producing proliferation is the same cushion-like ele- 
vation of the follicle wall which is generally known as Sanderson’s polster, 
Wahlberg’s view that the cells of this columnar segment secrete colloid 
into the follicle is in disagreement with that of Goormaghtigh and 
Thomas, who interpret them as units connected with colloid resorption, 
The hormone-resorbing proliferation of Wahlberg is represented by 
follicles in each of which the whole wall consists of activated columnar 
cells. The latter provide hormone by resorption of intrafollicular colloid 
but mostly by direct secretion of thyroxine into the capillaries without 
previous storage. In Wahlberg’s opinion, most of the cells in the normal 
thyroid are inactive. The relative numbers of the two functional units— 
colloid-producing and hormone-resorbing proliferation—determine the 
functional value of a gland. 

In colloid goiter the hyperplasia is of the same type as the colloid- 
forming proliferation of the normal thyroid, only more extensive in size 
and number. In toxic goiter the number of hormone-resorbing pro- 
liferations is markedly increased, either throughout the gland or in cir- 
cumscribed areas. In these units the polarity of the cells is reversed. 
The colloid is absorbed from the lumen of the follicle through the apical 
cell border, passes through the cytoplasm in the form of droplets, col- 
lects with fresh secretion in large vacuoles at the basis and is excreted 
either directly or through intercellular spaces into the capillaries. 
According to Wahlberg, most of the hormone is formed in the cytoplasm 
and excreted directly into the circulation without intrafollicular storage. 
Wahlberg often observed, during active basal secretion, degenerative 
processes in the columnar cells. He expressed the belief that autolytic 
cell products are liberated and that the change in the chemical composi- 
tion of the hormone accounts for the dysfunction of toxic goiter. 

Every increase in the activity of the thyroid was accompanied with 
hypertrophy of the mitochondria and of the Golgi apparatus. These 
structural changes were observed regardless of the direction of secre- 
tion. During excessive activity the Golgi apparatus was swollen and 
ramified. It was always situated in the apex and did not change its 
position during reversal of the polarity. Since all these cytologic changes 
were identical, whether the toxic goiter was diffuse or adenomatous, 
Wahlberg regarded the latter as clinical and pathologic entities. 

With administration of iodine the active cells change their direction 
of secretion from basal to apical. There is some epithelial involution; 




















HELLWIG—GOITER AND HYPERTHYROIDISM 881 
however, the mitochondria and the Golgi apparatus remain hypertrophic. 
This fact explains why the clinical improvement is only transitory. 
During iodine treatment the gland is also continuously under the influence 
of an activating extrathyroidal impulse. After discontinuance of the 
jodine medication the toxic symptoms often return in more severe form 
because the lumens of the follicles have been filled with highly active 
colloid. 

Feyel and Varangot studied 5 normal thyroids and 7 simple and 21 
exophthalmic goiters with modern cytologic methods. They confirmed 
the observation by Thomas that there are four well characterized types 
of epithelium in the normal and in the diseased thyroid: Columnar epi- 
thelium, which 1esorbs the hormone and discharges it into the circula- 
tion; high cuboidal epithelium, which produces colloid very actively ; 
low cuboidal epithelium, which manufactures colloid slowly, and endo- 
thelium-like flat epithelium, which is inactive. 

In exophthalmic goiter the two authors found only the first two 
cell types. Even the most modern cytologic staining methods failed to 
reveal any structural differences between cells of the same type in normal 
and, on the other hand, diseased thyroids. Basal vacuoles were found 
only in the columnar cells. Apical small vacuoles, which in the opinion 
of Feyel and Varangot are a part of the Golgi apparatus, could be 
demonstrated with Cajal’s silver stain. Their size and number are a 
reliable criterion of cellular activity. 


GEOGRAPHIC PATHOLOGY OF TOXIC GOITER 


The first two days of the Second International Goiter Conference 
were devoted to the structual changes of the thyroid in hyperthyroidism 
and in exophthalmic goiter. It was the first occasion to discuss this 
problem from a world-wide standpoint. The principal speaker was de 
Josselin de Jong, who reported clinical and pathologic studies of 1,050 
goiters removed by operation in Utrecht, Holland. Of the patients, 
113 (15.5 per cent) had hyperthyroidism, and 123 were considered clini- 
cally to show the syndrome of exophthalmic goiter. Hyperthyroidism 
is caused, in de Josselin de Jong’s opinion, by hyperactivity of the 
thyroid and hypersensitivity to thyroxine, while the clinical condition 
known as exophthalmic goiter is a constitutional disease in which the 
disturbance of thyroid function is an important factor but in which 
the nervous system, other endocrine glands and the lymphatic system 
are involved also. 

Of the specimens from patients with the clinical syndrome of 
exophthalmic goiter, 76 per cent showed the histologic picture of exoph- 
thalmic goiter. In 13 per cent de Josselin de Jong found diffuse colloid 
goiter and in only 11 per cent nodular goiter. Without preoperative 
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administration of iodine the typical exophthalmic goiter presents the 
following structure: 


1. There is marked variation in form and size of the follicles. The 





epithelium is irregular 
packed and situated at the basis of the cells. They are rich in chromatin 
and vary in size. Hypertrophy of the Golgi apparatus is demonstrated 
by silver staining methods. There is increased desquamation of the 


as a rule, columnar. The nuclei are closely 


epithelium. 


2. The amount of colloid is markedly decreased. The colloid js 
thin and often vacuolated. It takes eosin only lightly or not at all, 

3. Groups of lymphocytes, often with distinct germinal centers, 
are frequently found (in 71 per cent of de Josselin de Jong’s exoph- 
thalmic goiters). 

According to de Josselin de Jong, the pathologist is justified in 
making a diagnosis of exophthalmic goiter if he finds these three 
structural changes in a diffuse goiter. 

The introduction of preoperative medication with iodine has mark- 
edly changed the gross and the microscopic picture of the thyroid of 
the patient who shows the syndrome of exophthalmic goiter. In 68 
thyroids from patients treated with iodine de Josselin de Jong noticed 
as an outstanding characteristic the abundance of stained colloid. Not 
all follicles, however, were filled with colloid. In many exophthalmic 
goiters there were found, besides large colloid-filled follicles, areas with 
small acini lined with columnar epithelium and with unstained colloid. 
Lymphoid tissue was found after iodine treatment as frequently as 
when there had been no iodine medication. Iodine did not cause com- 
plete involution of the gland ; hyperplastic areas were always still present. 
The Golgi apparatus remained large in the epithelial cell. 

The structural changes in the thyroid of the patient with the syn- 
drome of exophthalmic goiter are interpreted by de Josselin de Jong 
as due not only to hyperplasia and hyperfunction but also to lack of apical 
secretion of colloid. The inability of the exophthalmic goiter to syn- 
thesize and store intrafollicular colloid is evident. Most of the secretion 
formed in the cytoplasm is apparently discharged directly into the 
circulation without previous storage in the follicle. 

De Josselin de Jong found 41.6 per cent of the goiters associated 
with hyperthyroidism to be diffuse colloid goiters. There were only 
half as many nodular colloid goiters. The microscopic picture of col- 
loid goiter, with and without hyperthyroidism, is seldom characteristic 
enough to make a functional diagnosis. In diffuse colloid goiter asso- 
ciated with toxic symptoms de Josselin de Jong found the colloid as a 
rule more liquid and the epithelium slightly higher, and he found 
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lymphoid tissue in such goiters twice as often as in simple goiters. 
Toxic nodular goiter did not show any characteristic histologic changes 
to distinguish it from nontoxic nodular goiter. On the other hand, 
many innocent goiters may present, especially during adolescence, small 
hyperplastic areas which resemble those found in toxic goiter. Ninety- 
five per cent of the patients with hyperthyroidism gave a history of 
long-standing innocent goiter, while exophthalmic goiter was primary 
in 80 per cent. The latter, in de Josselin de Jong’s opinion, is not 
related to endemic goiter. 

Well circumscribed adenomas were found in 11.2 per cent of the 
goiters from patients with hyperthyroidism, and in 3.2 per cent of 
those from patients with the syndrome of exophthalmic goiter. These 
tumors were mostly single, had a radial structure and showed a tendency 
toward degeneration. Only 5.5 per cent of all toxic goiters were of 
this type. A diagnosis of toxic adenoma should be limited to the 
following characteristics: 1. The enlargement of the gland should 
be due entirely to the presence of one single well encapsulated paren- 
chymatous adenoma or several. 2. The toxic symptoms should dis- 
appear after enucleation of the adenoma. 

In‘de Josselin de Jong’s experience, a functional diagnosis of toxic 
goiter cannot be made by special stain of the colloid. He stained a 
number of toxic and nontoxic goiters with azocarmine, following the 
method of Troell. Not only in different sections of the same goiter 
but also in the same section he found red and blue-stained colloid. 
The statement made by Troell, Kraus and Jones that colloid in toxic 
goiters gives a specific staining reaction could not be confirmed. 

While lymphoid tissue is frequently found in exophthalmic goiter, 
its presence is not always a criterion of thyroid hyperfunction. In 
de Josselin de Jong’s material 17 per cent of nontoxic goiters and 38 
per cent of goiters associated with hyperthyroidism had lymphoid tissue. 
Often it was found in the tissue surrounding adenomas, apparently as 
an inflammatory reaction caused by degeneration of thyroid cells. 

At the same conference, Roussy, Huguenin and Welti discussed the 
structure of 138 toxic goiters found in Paris. All of their 77 specimens 
from patients with the syndrome of exophthalmic goiter showed 
specific thyroid changes. In no other disease does the thyroid show 
these characteristics. Two types of exophthalmic goiter are distin- 
guished by the French authors. In the first type the gland is lobulated, 
vascular and sclerotic. The colloid is absent or very scanty, and the 
connective tissue is increased. This is thé so-called cirrhotic form of 
exophthalmic goiter. The second type is characterized by a moist cut 
surface. There are many papillary projections of the wall of the 
follicle, protruding into the lumen. In this type lymphoid tissue is 
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relatively rare. Often, large polyhedric cells which stained intensively 
with eosin were found. They were regarded as degenerative thyroid 
cells. 

There was no difference in severity or duration of the clinical symp- 
toms between these two different types of exophthalmic goiter. The 
effect of iodine on exophthalmic goiter was studied by Roussy and 
co-workers in 28 cases. The accumulation of colloid was striking and 
seemed to depend on the duration and dosage of the iodine given before 
operation. However, even after large doses, high columnar cells and 
proliferations of the follicle wall were often found together with large 
colloid-filled follicles. In several cases no correlation was found 
between histologic regression and improvement of the toxic symptoms, 

Secondary toxic goiters, developing in long-standing simple goiters, 
are common in Paris. The toxic goiters were either diffuse or nodose, 
The nodules varied in size and number. The histologic picture 
resembled that of exophthalmic goiter after iodine treatment. Pro- 
liferative areas with thin colloid, columnar epithelium and lymphoid 
tissue were found either in small circumscribed patches or throughout 
the gland. Large areas of the toxic goiters presented the characteristics 
of colloid goiter. 

In simple colloid goiter areas of epithelial proliferation are not 
uncommon. Roussy and co-workers believe that these hyperplastic 
changes are very probably responsible for an increased activity of the 
endemic goiter in Paris, where it is often associated with mild toxic 
symptoms. 

In the material of the French authors were 39 toxic goiters which 
were removed after intensive treatment with roentgen rays. The most 
characteristic changes were sclerosis of the gland, especially near the 
surface, endarteritis with proliferation of the intima, and focal necrosis 
of the parenchyma. 

In conclusion Roussy stated that in toxic goiter there is no close 
relationship between the structural changes and the severity of the 
clinical findings. The presence or absence of certain clinical symptoms, 
such as exophthalmos, cannot be diagnosed from study of the micro- 
scopic sections. There will always be a number of toxic goiters im 
which it is impossible to establish a correlation between structure and 
function. Only the syndrome of exophthalmic goiter is associated with 
morphologic changes in the thyroid which are specific. 

Wegelin agreed with de Josselin de Jong that the diseases known 
as exophthalmic goiter and hyperthyroidism are distinct clinical and 
pathologic entities. The thyroid of the patient with the syndrome of 
exophthalmic goiter who has not been treated with iodine presents, 
according to Wegelin, such a characteristic morphologic picture that a 
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clinical diagnosis can be made in almost every case from the micro- 
scopic slide. Secondary toxic goiter and toxic adenoma, on the other 
hand, are not associated with a typical histologic picture. One may 
find there proliferative areas which resemble exophthalmic goiter ; how- 
ever, it is not safe to make a functional diagnosis from these findings, 
because the same epithelial hyperplasia may be found in simple colloid 
goiter, especially during adolescence. Toxic goiter following iodine 
treatment (Jodbasedow), which clinically may resemble primary exoph- 
thalmic goiter, often presents no morphologic evidence of hyperactivity. 

De Quervain reported his unique experience with Jodbasedow. He 
removed, during nine years, 33 goiters which had developed after iodine 
medication. All his patients had severe toxic symptoms and 15 had 
exophthalmos. The basal metabolic rate was, in the average, 39 per cent 
above normal. Twenty-six of the goiters had single or multiple nodules. 
These nodular goiters were very rich in colloid, while in general the 
endemic goiter in Berne has a very small amount of colloid. According 
to de Quervain, there are two possibilities to explain this fact: Either 
colloid-rich goiters are more liable than parenchymatous to become toxic, 
or iodine medication transforms colloid-poor, parenchymatous tissue into 
colloid-rich tissue. Histologic study of these goiters suggested that not 
only the storage of colloid was markedly increased, but also its absorp- 
tion. In contradistinction to the statement of Boothby that iodine never 
causes toxicity in diffuse goiters, de Quervain found among his goiters 
from patients with Jodbasedow 7 diffuse goiters, namely, 5 typical 
exophthalmic goiters and 2 diffuse colloid goiters with epithelial 
proliferation. 

The histologic nature of toxic goiter as found in Basel, Switzer- 
land, at the periphery of the Swiss goiter region, was described by 
Merke. He distinguished three different forms of thyrotoxicosis, accord- 
ing to clinical and structural characteristics. In his experience exoph- 
thalmic goiter has a specific histologic picture, presenting long narrow 
irregular follicles with high columnar epithelium, scanty or unstained 
colloid and low iodine content. After iodine medication the colloid is 
increased, the epithelium becomes lower and the iodine level is markedly 
raised. The secondary toxic goiter of Merke’s classification is anatomi- 
cally a diffuse or, more often, a nodular colloid goiter with small areas of 
hyperplasia which resemble exophthalmic goiter. Colloid and iodine 
are much higher in this type than in primary exophthalmic goiter since 
there is always a great amount of colloid-rich tissue present. From these 
two forms Merke distinguishes a third type of hyperactivity, which he 
designates “struma toxica.” It is found in the older patient who has had 
an innocent goiter for many years and slowly comes to have single 
thyrotoxic symptoms. The outstanding symptom in this group is cardio- 
vascular degeneration. The basal metabolic rate is increased. Histo- 
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logic examination of these goiters fails to reveal epithelial hyperplasia; 
on the contrary, most of the nodules are markedly degenerated. Only in 
fl few areas one may find evidence of epithelial proliferation and collcid 
\ resorption. These changes are, however, not pathognomonic, since they 
i are found just as often in goiters from patients without any toxie 
symptoms. The iodine content of these goiters is extremely high, and 
preoperative administration of iodine is of no benefit. 

The frequency of toxic adenoma in Sweden was the subject dis- 
cussed by Holst. Among his toxic patients only 3 or 4 per cent pre- 
sented this type. The diagnosis of toxic adenoma should be confined 
to those patients who are cured of their toxic symptoms within two 
weeks after enucleation of the adenoma. The pathologist is unable to 
make a diagnosis of toxic adenoma from the microscopic sections. The 
adenoma may be parenchymatous, colloid rich or cystic. In most cases 
which Holst observed the toxic adenoma developed in long-standing 
nodular goiter after iodine treatment. The iodine content of this type 
hi of goiter was always very high. 

In 1931 Arndt published an interesting monograph on goiter in 
Russia. It is based on the histologic examination of 376 surgically 
removed goiters and 830 thyroids obtained at autopsies. Geographically 
this material covers regions of nonendemic and regions of endemic 
goiter, the vast plains as well as the mountains of this immense territory. 
In goiter-poor level regions—e. g., Moscow, Minsk, Kharkov and Lenin- 
grad—Arndt found as the most common type the diffuse colloid goiter 
with epithelial proliferation. In adults it was, as a rule, accompanied with 
toxic symptoms. Primary exophthalmic goiter was only half as com- 
mon as the secondary form. The latter developed in diffuse, less often 
in nodular, colloid goiter. Lymph follicles were present in 71 per cent 
of all toxic goiters and in 90 per cent of primary exophthalmic goiters. 
Arndt stated that the large number of diffuse colloid goiters in his 
material of toxic goiters cannot be attributed to the preoperative adminis- 
tration of iodine, because at this time very few surgeons in Russia used 


Plummer’s preoperative treatment. 

The histologic aspects of exophthalmic goiter in Danzig were studied 
by Neumeyer (1937). This region at the Baltic Sea has a high fre- 
quency of endemic goiter in spite of a high content of iodine in food, 
water and air. Among 84 goiters removed by operation Neumeyer found 
20 primary and 16 secondary exophthalmic goiters. The average weight 
of the resected goiters was between 30 and 40 Gm. Only a single 
patient with the syndrome of exophthalmic goiter had a nodular goiter. 
Microscopically the size and form of the follicles varied markedly, the 
epithelium was high columnar, and there were many papillary pro- 
liferations and cushion-like elevations of the wall of the follicle. After 
administration of iodine the amount of intrafollicular colloid was mark- 
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edly increased, and the papillary proliferations were less extensive. In 
5 of the 20 primary exophthalmic goiters desquamation of the epithelium 
was noticed. In all exophthalmic goiters Neumeyer found lymphoid 
tissue, and in 5, typical follicles with germinal centers. The three con- 
stant morphologic characteristics of the thyroid of the patient with the 
syndrome of exophthalmic goiter are, according to Neumeyer, epithelial 
proliferation, liquefaction of the colloid and infiltration with lympho- 
cytes. Secondary toxic goiter was either diffuse or nodular and always 
rich in colloid. There were, as a rule, hyperplastic isiands with columnar 
epithelium and often papillary or cushion-like elevations of the wall. In 
3 toxic goiters lymphocytic infiltration was the only morphologic sign 
of hyperactivity. Administration of iodine had no histologic effect on 
secondary toxic goiter. 

From his clinical and pathologic studies Neumeyer concluded that 
in the region of Danzig a diagnosis of exophthalmic goiter can be made 
with certainty from the microscopic study of the thyroid. 

Mayer and Fiirstenheim studied 25 cases of the syndrome of 
exophthalmic goiter and compared the clinical and histologic observa- 
tions very carefully. Their material was obtained in Berlin. In these 
25 cases they found only 4 goiters with columnar epithelium, papillary 
epithelial proliferation and unstained colloid. Of the patients from whom 
these 4 goiters had been removed, the first had exophthalmos, the 
second severe thyrotoxicosis without ocular signs, the third mild symp- 
toms of hyperthyroidism and the fourth no toxic symptoms. The latter 
had been cured of his symptoms by operation several years before. 

Twenty-five patients had very severe toxic symptoms; of these, 3 
had typical thyroid changes with columnar epithelium, papillary pro- 
liferation and scanty colloid; 5 had diffuse colloid goiter with marked 
epithelial proliferation ; 9 had a few, and 8 had no epithelial prolifera- 
tion. Mayer and his co-worker did not find a correlation between the 
extent of the hyperplasia and the severity of the toxic symptoms. On 
the other hand, papillary proliferations were present only in toxic goiters. 
It was impossible to determine from the histologic picture whether 
the patient had exophthalmos or not. Two patients with exophthalmos, 
for instance, had diffuse colloid goiters without epithelial proliferation. 

Mayer and Fiirstenheim found in the staining reaction of the colloid 
goiter a better histophysiologic criterion than in the epithelial changes. 
They employed the method of Kraus (methylene blue-tannic acid— 
fuchsin) and that of Mallory (aniline blue-gold orange). In their 22 
nontoxic goiters the colloid stained red with Mallory’s method and blue 
with Kraus’s method. In the 25 toxic goiters most of the colloid stained 
blue with the first method and red with the second. There were only 
2 exceptions among the toxic and 5 among the nontoxic goiters. 
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The high incidence of colloid-rich goiters in their series of toxic 
goiters was not due to administration of iodine, since oniy about half 
of the patients were treated with iodine previous to the operation. Mayer 
and Fiirstenheim conclude from their study that the extent of colunsnar 
epithelium in a toxic goiter is not a reliable criterion of the severity 
of clinical symptoms. Smooth-walled follicles with low elevations may be 
found in cases in which the symptoms indicate great toxicity. They 
recommended special stains of the colloid for a functional diagnosis 
of goiter sections. 

Orator and Schleussing studied normal thyroids and surgically 
removed goiters as found in the lower Rhine Valley, from the morpho- 
logic, chemical and clinical points of view. Of the 80 patients whose 
goiters were studied, 17 presented the syndrome of exophthalmic goiter, 
The goiters of 10 of these were typical exophthalmic goiters, 5 were 
diffuse colloid goiters with epithelial proliferations, and 2 were nodular 
colloid goiters. Fourteen goiters were of the secondary exophthalmic 
type. Anatomically, this group consisted of 10 diffuse goiters, 3 diffuse- 
nodular goiters and 1 nodular goiter. 

Of the 7 diffuse colloid goiters with epithelial proliferation, 5 were 
associated with severe symptoms of exophthalmic goiter while 2, which 
occurred in adolescent girls, were nontoxic. The two investigators held 
that a definite correlation between histologic changes of the thyroid and 
clinical symptoms is lacking in many cases. Colloid-rich goiters with 
proliferation are, in their opinion, closely related to the development of 
thyrotoxicosis. 

In 1931 Biirkle-de la Camp compared clinical and histologic observa- 
tions on 400 goiters. His material was obtained in the southern part of 
Germany. No preoperative iodine treatment had been used. In adults the 
diffuse colloid goiter with areas of hyperplasia was often associated 
with mild or moderately severe hyperthyroidism. Two patients with 
symptoms of exophthalmic goiter had the same form of goiter. In 
adolescents the diffuse colloid goiter with the same degree of hyper- 
plasia was not accompanied with toxic symptoms. Nodular colloid 
goiter with epithelial proliferation produced only mild toxic symptoms; 
often it was found without any signs of hyperactivity. 

It is interesting to compare the results of Biirkle-de la Camp with 
those obtained by Spatz in the same region three years previously. The 
latter’s material consisted of only 52 goiters, but his analysis was much 
more thorough since he not only examined many blocks from different 
parts of the goiters histologically but also determined the iodine content 
and the biologic effect on the metamorphosis of tadpoles. Spatz found 
typical microscopic pictures only in the primary and the secondary 
exophthalmic goiter, together with a low iodine content and a high 
biologic effect. The histologic changes of goiters associated with hyper- 
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thyroidism resembled somewhat exophthalmic goiter, but it was often 
impossible to differentiate between simple endemic and toxic goiter 
by the microscope. The effect of goiter tissue on the metamorphosis of 
tadpoles proved, in his series, to be more reliable in evaluating the 
activity of the thyroid than histologic study. There was no definite 
correlation between the severity of toxic symptoms and the histologic 
picture, the iodine content and the biologic effect. 

The 500 goiters which were studied by Feriz had been removed 
by O. Lanz in Amsterdam. In his opinion the severity of the toxic 
symptoms is paralleled by the degree of epithelial proliferation. Altera- 
tions in the epithelial lining of the follicles were better criteria in a 
functional diagnosis than the color and concentration of the colloid. 
Feriz did not attribute any importance to changes in the interfollicular 
tissue. In his series the simple colloid goiter was nontoxic, the colloid 
goiter with epithelial proliferation was associated with hyperthyroidism, 
and the parenchymatous exophthalmic goiter was found associated with 
the syndrome of exophthalmic goiter. Feriz stated that a clinical 
diagnosis is feasible on the basis of histologic observations as far as 
the diffuse goiter in the adult is concerned. Epithelial desquamation 
is, according to Feriz, a degenerative process which is common in 
exophthalmic goiter. Lymphocytes are found mostly in degenerative 
areas. They are apparently attracted by substances liberated from 
autolytic cells. 

In a review of the pathologic changes in the thyroid in 910 cases 
of hyperthyroidism, Rienhoff and Lewis stated that in all cases in 
which the patient was toxic they found hypertrophy and hyperplasia 
of the epithelium. A sufficient number of sections have to be cut from 
different regions of the gland to find the typical epithelial changes in 
some cases. In exophthalmic goiter without previous iodine treatment 
the follicles were irregular in shape and size, and the colloid was dimin- 
ished and stained very slightly. The colloid was separated from the 
epithelial cells by unstained vacuoles. The cells were columnar, and 
there was infolding of the follicular wall. The cytoplasm of the epi- 
thelial cells contained not only many mitochondria but colorless vacuoles, 
and the nucleus was situated at the base of the cell. Following pre- 
Operative administration of iodine, Rienhoff found the colloid abundant, 
less liquid and well stained with eosin. The infolding of the follicular 
wall was smoothed out; the epithelial cells were shrunken and the nuclei 
pyknotic. 

In some areas there were colloid-filled cysts and circumscribed 
groups of dilated follicles. Rienhoff expressed the opinion that these 
colloid cysts and nodules were due to iodine and that, as a rule, the 
nodular colloid goiter develops by involution from a hyperplastic gland. 























































OF PATHOLOGY 





890 ARCHIVES 


He found among 109 toxic nodular goiters only 8 per cent true adenomas 
and denied that a neoplastic nodule could produce toxic symptoms, 

In 1929 Rienhoff studied the normal and the hyperplastic thyroid 
by the wax plate reconstruction method. He demonstrated in exophthal- 
mic goiter an enormous increase in the size of the follicles. The shape 
varied from a perfect sphere to a long narrow tube; the size ranged 
from 0.02 to 0.9 mm. Small follicles situated around a large follicle were 
shown to be distinct individual acini and not diverticula of the epithelial 
wall of the large follicle. The only papillomatous irregularities of the 
wall were those observed inside, in the lumen of the follicle. 

The histologic aspects of the hypertrophic parenchymatous thyroid, 
i.e., exophthalmic goiter, were studied on the abundant material of 
the Mayo Clinic by Broders in 1936. Without administration of iodine 
the exophthalmic goiter was composed of round, oval or irregular 
follicles lined with cuboidal to high columnar epithelium. There were, 
to a large extent, papillary infoldings of the follicular wall and a small 
or moderate amount of colloid of varying density. After the advent of 
preoperative administration of iodine, Broders found the epithelium 
changed from columnar to cuboidal and the acini more dilated and 
containing more and deeper-stained colloid. 

In Broders’ material some exophthalmic goiters were nodular, the 
nodules usually presenting the same epithelial changes as the diffuse 
part of the gland. A number of specimens had true adenomas with 
columnar epithelium and more or less colloid; others had fetal acini or 
small undeveloped follicles lined with cuboidal epithelium and contain- 
ing little or no colloid. 

Broders found in all forms of exophthalmic goiter varying degrees 
of chronic thyroiditis, characterized by fibrosis and lymphocytic infiltra- 
tion of the interfollicular tissue with or without formation of germinal 
centers. In his opinion these changes represent an inflammatory reaction 
to toxic products of the goiter. Because they had been much more com- 
mon since the preoperative use of iodine, Broders suggested that iodine 
may activate this form of thyroiditis. In 9 cases he found single or mul- 
tiple pink or white areas at the cut surface of exophthalmic goiters. 
These areas contained cells which varied in size from that of a plasma 
cell to that of a tumor giant cell. Broders expressed the opinion that 
these cells were regenerative and hyperplastic. Apparently they were 
cells of the type described by Roussy and MacCallum in exophthalmic 
goiter as due to degeneration. According to Brodets, one cannot dis- 
tinguish the toxic from the nontoxic adenoma macroscopically, nor can 
one always do so microscopically. However, when one sees an adenoma 
in which columnar epithelium is prominent, it is safe to consider it a 
toxic adenoma, the degree of toxicity probably depending on the amount 
of columnar epithelium and on the size and number of such adenomas. 
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In order to make a microscopic diagnosis of toxic adenoma, the columnar 
epithelium, occasionally associated with a papillary infolding, must be 
limited to the adenoma. In other words, the surrounding thyroid tissue 
proper should not show the microscopic features of exophthalmic goiter. 
Harms compared clinical and histologic observations in 200 cases of 
goiter in which operation was done in Wisconsin. There were 96 
patients with hyperthyroidism and 50 with the symptoms of exophthal- 
mic goiter. Of the 37 patients whose condition was clinically diagnosed 
as primary exophthalmic goiter, only 15 showed the typical microscopic 
picture with columnar epithelium and scanty colloid, while the majority 
(21) presented diffuse colloid goiter with epithelial proliferation. Three 
colloid nodules with extensive papillary proliferation were found in 
patients who had typical symptoms of exophthalmic goiter. Hyper- 
thyroidism was associated with diffuse goiter in 52 patients and with 
nodular goiter in 44. In this group only 2 fetal adenomas were found ; 
the other goiters were all composed of large colloid-filled follicles, often 
with epithelial proliferation. Most of the nontoxic nodular goiters 
were nodular colloid goiters without epithelial proliferation ; however, 
5 showed some areas of hyperplasia. 

The functional-structural relationship in 544 goiters removed in 
Brooklyn was studied by Rabinovitch, Pearson and Louria. Of the 
patients, 294 had symptoms that were diagnosed clinically as those of 
exophthalmic goiter, 50 were considered to have toxic nodular goiter, 
and 200 were classified as having colloid and nodular nontoxic goiter. 
Of the 294 thyroids from patients with the syndrome of exophthalmic 
goiter, 222 (75.5 per cent) showed definite anatomic evidence of 
increased activity. The epithelium was columnar; many mitotic figyres 
were found; the colloid was thin and scanty and the stroma vascular. 
The epithelial wall of the follicle in many instances formed spurlike 
projections into the lumen. Lymphoid tissue was a frequent finding. 
The remaining 72 thyroids from this group showed relatively little 
gross or microscopic evidence of hyperplasia, although clinically the 
patients presented severe symptoms of thyrotoxicosis with exophthalmos. 
The nodular toxic goiters numbered 50, and in 84 per cent of the patients 
there was a marked relationship between the clinical and the anatomic 
picture. Clinically the patients presented evidence of a moderate degree 
of thyrotoxicosis with no ocular signs. Anatomically the glands appeared 
to consist of multiple nodules with definite hyperplastic changes. The 
colloid and nodular nontoxic group numbered 200, and 92 per cent of 
the patients presented a definite relationship between the anatomic and 
clinical findings. In this group the patients presented few toxic.symp- 
toms, and the basal metabolism was relatively low. The glands showed 
all degrees of degenerative changes, such as fibrosis, cyst formation, 
hemorrhage and calcification. Active hyperplasia was rarely encountered. 
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The acini in the colloid goiters were very large and distended; the 
epithelium was very low. In the nodular type the acini were irregular 
in size and shape, with the epithelium low or flattened, often under- 
going extensive degeneration. 

Rabinovitch, Pearson and Louria concluded from their studies: that 
there exists a certain parallelism between the structure and the function 
of the thyroid gland. This relationship, according to them, is less 
apparent in exophthalmic goiter but is very pronounced in the other 
forms of goiter. 

In 1930 Simpson pointed out the inability to reconcile the clinical 
manifestations of hyperthyroidism with the pathologic changes in goiters, 
Especially, since the use of iodine became general, it is, according to 
Simpson, often impossible to adjust the pathologic observations to 
the clinical symptoms on a basis of epithelial changes alone. He expressed 
the belief that the presence of lymph follicles is much more constant 
and therefore a much more reliable criterion for hyperthyroidism than 
epithelial proliferation. In a series of 265 exophthalmic goiters and 121 
toxic nodular goiters, epithelial hyperplasia was absent in 95 specimens, 
whereas lymph follicles were present in all. He accepted Warthin’s thesis 
that in all cases exophthalmic goiter and toxic nodular goiter possess 
an identical underlying constitutional abnormality, the thymicolymphatic 
diathesis, and that lymph follicles in a thyroid are a never failing sign 
of “Graves’ constitution.” 

In 1929 I studied the structure and function of 151 goiters from 
the Hertzler Clinic in Halstead, Kan. Of the 9 diffuse colloid goiters 
without epithelial proliferation, 3 were nontoxic, and 4 were associated 
with mild and 2 with severe hyperthyroidism. Exophthalmos was absent 
in the patients from whom these 9 goiters were removed. Nineteen 
diffuse colloid goiters with epithelial proliferation were found in this 
material. Four young girls with this type of goiter did not present 
toxic symptoms, while of the adults, 2 were considered to have the 
syndrome of exophthalmic goiter and 12 hyperthyroidism. There was 
in this group only 1 adult who did not show evidence of increased 
thyroid function. By histologic examination it was shown that 35 of 
the 57 exophthalmic goiters developed in diffuse colloid goiters; 74.4 
per cent of the patients with these secondary exophthalmic goiters had 
exophthalmos ; 7 had no ocular signs, and 2 had only mild symptoms of 
hyperthyroidism. The 22 patients with primary exophthalmic goiters 
had exophthalmos in about the same incidence, namely, 77.2 per cent. 
All patients in this group had most severe toxic symptoms. 

In 5 of my specimens nodular hyperplasia, the transitional stage 
between diffuse and nodular colloid goiter, was found. Only 1 of the 
5 goiters was nontoxic. Of the 21 parenchymatous (fetal) adenomas, 
3 were associated with toxic symptoms. Nodular colloid goiter, on the 
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other hand, was often the cause of hyperthyroidism. There were in my 
series, 24 nodular colloid goiters without and 20 with epithelial pro- 
liferation. The average age of the patients was 48.4 years. The first toxic 
symptoms were noticed about fifteen years after the neck became 
enlarged. Twelve of the 24 nonproliferant nodular colloid goiters were 
associated with hyperthyroidism ; the symptoms were severe in 5 patients, 
but no exophthalmos was found in this group. Nodular colloid goiter 
with epithelial proliferation was found in 13 patients, and 11 of those 
had definite toxic symptoms without exophthalmos. In 7 nodular colloid 
goiters columnar epithelium and papillary elevations of the wall of the 
follicle were noticed in the peripheral areas of the nodules. Five of 
these 7 goiters were from patients whose condition had been diagnosed 
by the clinician as severe hyperthyroidism; 1 was from a patient who 
was considered to show the syndrome of exophthalmic goiter. 

From this study of surgically removed goiters in Kansas, the fol- 
lowing conclusions are justified: Two thirds of the diffuse colloid 
goiters without epithelial proliferation and four fifths of the diffuse 
colloid goiters with epithelial proliferation are associated with symptoms 
of hyperthyroidism. The latter type may produce, in rare instances, the 
complete clinical picture of exophthalmic goiter. Fifty per cent of 
nodular colloid goiters without epithelial proliferation and 85 per cent 
of nodular colloid goiters with epithelial proliferation are associated with 
signs of thyrotoxicosis. The latter form of goiter may, in exceptional 
cases, produce exoplithalmos. The single parenchymatous adenoma 
(fetal adenoma) plays a very small role among the toxic goiters, the 
incidence being not more than 4 per cent. 

According to Hertzler (1937), there is no more constant relation- 
ship between pathologic change and clinical symptom and sign in 
all the rest of the field of surgical pathology than in exophthalmic goiter. 
Never once had he failed to find the characteristic histologic changes if 
the clinical syndrome of exophthalmic goiter was present. He distin- 
guished two forms of this disease. The exophthalmic type, with ocular 
signs, is characterized in the microscopic section by papillary hyperplasia, 
and the nonexophthalmic type, by follicles without papillae. In the latter 
the acini may be so small that there are few or no lumens. Generally 
speaking, he found the histologic changes in proportion to the clinical 
manifestations of the disease. The greater part of the goiter from the 
patient with the symptoms of exophthalmic goiter may show simple 
colloid goiter. Adequate study will, however, always, even after iodine 
treatment, show cellular hyperplasia in some foci if the clinical diagnosis 
of exophthalmic goiter is correct. The toxic nodular colloid goiter is, 
according to Hertzler, the most common form of goiter. It is regarded 
by him as a transitional stage between the diffuse nontoxic and the 
degenerative old colloid goiter, the so-called cardiotoxic goiter. 
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In early toxic nodular goiter, Hertzler has found the epithelial hyper- 
plasia not impressive. In some goiters there are newly formed acini 
showing a taller epithelium. In others the hypertrophy and hyperplasia 
are found in all acini. Nodular goiter on which exophthalmic goiter has 
become implanted shows the characteristic papillations. The last stage 
in the development of nodular colloid goiter is, in Hertzler’s Opinion, 
the cardiotoxic goiter. There is no definite cellular abnormality in this 
type. Changes in the colloid are the only constant feature, according to 
Hertzler. The colloid stains orange with Mallory’s aniline blue-gold 
orange stain and blue with hematoxylin-eosin. This basophilic colloid, 
which is, since long time, known to occur in normal senile thyroids, is 
for Hertzler pathognomonic of the cardiotoxic goiter. He expressed the 
belief that the basophilic colloid enters the circulation and produces toxic 
effects on the heart in spite of the fact that in acini which contain this 
bluish or orange colloid the epithelium is wholly degenerated and “with- 
out function.” Hertzler described the cardiotoxic goiter in the following 
dramatic paragraph: 

The cellular degenerations are most marked’in those who die in a final crescendo 
of wild heart, delirium and high fever. The cells seem degenerated. The nuclei 
are desintegrated or become contracted and stain an intense color although 
giving a final wave of the hand to a cruel world. 

Another questionable type of goiter is the “interstitial goiter” of 
Hertzler. The patient shows clinically the presence of a small uniform 
firm elastic goiter, general nervous irritability, a moderately rapid pulse, 
a slight loss in weight and in most cases menstrual disturbances. The 
size of the thyroid is about normal ; the consistency is firm. The fibrous 
septums are prominent. It is an undeveloped, infantile gland, or it may 
have the gross appearance of a senile gland, according to Hertzler. The 
cells of the larger acini are flat or low cuboidal. The interfollicular tissue 
is filled with cells. These are regarded as persistent interstitial cells 
of infancy. Even in cases in which the interstitial cells are not 
conspicuous, there are noteworthy colloid changes. They are the 
most constant feature of the interstitial goiter. Many glands show 
basophilic changes of the colloid, which stains blue with hematoxylin. 
This indicates, according to Hertzler, an inactive colloid, which is in 
harmony with the flat epithelium. As treatment for the last two forms of 
goiter, Hertzler advises total thyroidectomy. 
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It is generally recognized that following iodine medication exeph- 
thalmic goiter may resemble, at least in part, diffuse colloid goiter. It is 
also conceded that “secondary” exophthalmic goiter may develop in a 
diffuse colloid goiter. However, a functional relationship between these 
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two types is denied by most students of the disease. Many writers 
believe that colloid goiter is associated with low thyroid function and 
predisposes to myxedema and cretinism (Rienhoff ; Breitner ; Sloan). 

My own studies have convinced me not only that there is an anatomic 
and functional relationship between diffuse colloid goiter and exophthal- 
mic goiter but also that both occur in the same regions. 

In 1927 McCarrison stated that there is little precise knowledge as to 
the geographic distribution and epidemiologic aspects of the diffuse 
colloid goiter, less as to its causes and less still as to its biochemical 
nature. The thesis of Marine that colloid goiter is only an involution of 
hyperplastic goiter has apparently paralyzed any initiative on the part of 
clinicians and pathologists toward study of this form of goiter. Experi- 
mental pathologists have entirely neglected it, and the lack of interest 
shown by clinicians is in striking contrast to the fact that most of the 
surgical goiters in North America develop in this structure. 

The most common type of endemic goiter encountered in my autopsy 
and surgical material is the colloid goiter. In Aschoff’s classification 
the colloid goiter without epithelial proliferation is distinguished from 
that with epithelial proliferation. The transitional stages which one 
observes between both suggest that they are not separate entities but 
different grades of the same functional stage of goiter. Also, in the 
so-called resting form of colloid goiter one often finds buds of epithelial 
proliferation in the walls of some follicles. The cells are higher in these 
cushion-like elevations of the epithelial wall, and new formation of 
small daughter acini is evident. In colloid goiter with epithelial pro- 
liferation these elevations are more extensive and much more frequent. 
The presence of this epithelial activity in colloid goiter, which was first 
described in 1920, in my paper “The Diffuse Colloid Goiter,” is the 
strongest morphologic argument against the conception that colloid goiter 
is the result of involution. While Marine expressed the belief that col- 
loid goiter never develops from a normal gland but is only the involu- 
tionary stage of hyperplastic goiter, my own studies have demonstrated 
that colloid goiter as observed in endemic and sporadic goiter of the low- 
lands develops from the normal thyroid directly. 

In regard to the function of diffuse colloid goiter, most writers con- 
tend that it is hypoactive (Rienhoff; Plummer). I examined many 
nurses and college girls in Wichita, with and without enlarged thyroids, 
and I found that most of the girls with colloid goiter had a normal or 
slightly elevated basal metabolic rate. Signs of hypothyroidism were 
entirely missing. 

In another period of physiologic hyperactivity of the thyroid, namely, 
during pregnancy, diffuse colloid goiter is frequently found. It seems to 
be a successful attempt of the thyroid to respond to the increased demand 
of the body for thyroxine. From my Own clinical-pathologic studies 
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(1937) it is evident that the diffuse colloid goiter after the twenty-fifth 
year, witnout pregnancy, is associated with definite symptoms of hyper- 
thyroidism in 81 per cent of the cases. 

Since 1920 I have shown that from the diffuse colloid goiter transj- 
tional stages with higher and higher proliferation of the wall of the 
follicle may develop and lead finally to the classic picture of papillary 
exophthalmic goiter. For a long time before the preoperative use of 
iodine became general, pathologists (Kocher; MacCallum; Roussy and 
Clunet) pointed out that many exophthalmic goiters present on the cut 
surface, either throughout or in patches, an amber red translucent appear- 
ance suggesting a tissue rich in colloid and that microscopically large 
colloid-filled follicles are often found in otherwise typical exophthalmie 
goiters. I (1928) saw them in nearly 85 per cent of untreated exoph- 
thalmic goiters. Rienhoff attributed the wide, colloid-filled condition of 
the follicles to the preoperative administration of iodine. Careful study 
of histologic descriptions of exophthalmic goiter in the literature before 
1923 proves the error of this conception. Without denying the striking 
effect of iodine on the colloid storage in hyperplastic goiter, one must 
not forget that evidence of a previous diffuse colloid goiter can be demon- 
strated in the majority of exophthalmic goiters, whether or not iodine 
has been given. 

Clinical and histologic studies indicate, therefore, that diffuse colloid 
goiter and exophthalmic goiter are two related stages of thyroid activity 
and that one changes frequently into the other. Also, comparative 
geographic studies point to an association between these forms. An 
editorial in The Journal of the American Medical Association dealt 
recently with the comparative geography of toxic goiter. Attention was 
called to the discrepancy between Crotti’s standpoint, based on statistics 
of North American goiter, and that of Sallstrom, who examined the 
geographic distribution of thyrotoxicosis in Sweden. Crotti stated that 
in North America exophthalmic goiter is associated with the distribu- 
tion of simple goiter, while Sallstrém observed no geographic correla- 
tion between these two thyroid diseases. I believe that Crotti and 
Sallstrém are both correct and that the different conditions in America 
and Sweden are due to the different types of endemic goiter prevailing 
in these two regions. It is known from geographic studies that im 
mountainous regions where severe endemicity prevails the parenchy- 
matous colloid-poor goiter predominates; this type of goiter is hardly 
ever associated with toxic symptoms. It is the anatomic basis of 
cretinism (Wydler; de Quervain; Wegelin). Aschoff pointed out at 
the first International Goiter Conference that exophthalmic goiter is 
independent of endemic goiter, and he was right as far as the centers 
of severe goiter are concerned. In level countries, on the other hand, 
as in North America, the prevailing endemic goiter is the colloid goiter. 
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The latter is closely related to the exophthalmic goiter on histologic and 
functional grounds; therefore, it is not surprising that thyrotoxicosis 
occurs in just those regions where colloid goiter is most common. One 
understands then why Rice found the incidence of toxic goiters in 
Berne to be only 3.9 per cent, as compared with an incidence of 87.5 
per cent in Minnesota. 

Only a complete disregard of the fundamental histologic and func- 
tional differences between endemic goiters in level regions, such as 
North America, Northern Germany and the Russian plains, and in 
mountainous centers of severe goiter, such as Switzerland and the 
Himalayas, explains the fear of prominent goiter surgeons (Shivers ; 
Sloan) that cretinism also may be expected soon in this country. I feel 
sure that as long as colloid goiter is the predominating type of endemic 
goiter in North America cretinism will never become a national problem. 

Since Marine’s view was generally accepted that colloid goiter is 
not a genuine type of goiter but only an involutionary stage of hyper- 
plastic goiter, experimental pathologists have entirely neglected it. I 
was the first who tried to produce this type of goiter in experimental 
animals. By giving a positive goitrogenic agent (calcium in excess) and 
ten times the normal requirement of iodine, I have many times produced 
typical colloid goiters in white rats. Using as a measure of thyroid 
function the sensitivity of the goitrous animals to lack of oxygen, I 
found that the colloid goiters produced by a diet rich in calcium and in 
iodine were much more active than the parenchymatous goiters produced 
by a diet rich in calcium and poor in iodine. The experimental colloid 
goiters resembled in structure and function the human colloid goiters of 
the lowlands ; they were more active than normal glands. 

The conception of diffuse colloid goiter as closely related to thyro- 
toxicosis is not only of academic interest but also of greatest practical 
importance. If my conception is right, that the diffuse colloid goiter 
forms the anatomic basis for the development of exophthalmic goiter, one 
may expect that successful prevention of colloid goiter will lead ulti- 
mately to the disappearance of exophthalmic goiter and hyperthyroidism. 
This result seems to be already in sight. From centers of goiter in this 
country, it is reported that since the introduction of iodized salt not 
only has colloid goiter in school children decreased but the number of 
operations for toxic goiter has been markedly reduced. 


COMMENT 


Histophysiologic studies of the normal thyroid form the scientific 
basis for evaluating the activity of the thyroid by microscopic examina- 
tion. From the recent work of cytologists, physiologists and experi- 
mental pathologists the following conclusions seem justified : 
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The colloid represents the anatomic substratum of the active secre- 
tion of the thyroid. 

The activity of the thyroid is cyclic. The first phase consists of the 
production and intrafollicular storage of colloid. The second phase jg 
characterized by resorption of the colloid. Basal secretion directly into 
the circulation, without previous storage in the follicle, is unlikely, 

Columnar epithelial cells have the function of resorption; cuboid 
cells are linked to colloid secretion. Cells of different height and there. 
fore of different functional value may be found not only in different 
follicles of the same gland but even in the same follicle. 

The colloid release can be precipitated by an injection of an extract 
of the anterior lobe of the pituitary containing the thyrotropic factor, 
a diet rich in calcium or resection of three fourths of the thyroid lead- 
ing to regenerative hyperplasia. During colloid resorption the intra- 
follicular colloid is transformed into a thinner, more soluble state, 

For normal as well as for increased function of the thyroid the 
maintenance of the cyclic mechanism of colloid storage and colloid release 
is indispensable. Preponderance of colloid release over colloid produc- 
tion leads necessarily to exhaustion of the gland. 

In the light of these fundamental principles of the histophysiology 
of the thyroid it is apparent that the activity of a given thyroid cannot 
be judged from the colloid content alone. Breitner assumed that the 
colloid is produced continuously and always at the same rate. There- 
fore, he interpreted scarcity of colloid as anatomic evidence of increased 
resorption and of hyperfunction, abundance of colloid as evidence of 
sluggish resorption and decreased thyroid activity. He overlooked the 
fact that the amount of colloid depends first of all on the rate of 
secretion, which has never been proved to be constant. Clinical-patho- 
logic observations do not support Breitner’s hypothesis. The diffuse 
parenchymatous goiter and the fetal adenoma, the most common forms 
of goiter in cretins, and the lymphadenoid goiter are all very poor in 
colloid and are associated with definite symptoms of low thyroid function. 
On the other hand, the diffuse colloid goiter, with its abundance of colloid, 
is in adults often associated with hyperthyroidism. Therefore, the 
histologic picture of colloid storage is not identical with low thyroid 
activity. 

The size and shape of the thyroid cells are a more reliable criterion 
of activity. Goormaghtigh and Thomas expressed the opinion that by 
counting the segments of tolumnar epithelium and by measuring their 
extent it is possible to determine almost mathematically the functional 
value of a given gland. The difficulty of depending entirely on these 
epithelial changes lies in the fact that they are present not always 
throughout the gland but often only in small areas. The focal nature 
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of the epithelial proliferations makes it necessary to examine many 
sections from different parts of the gland. While papillary prolifera- 
: tion of columnar epithelium is found almost exclusively in exophthalmic 
; goiter, there are exceptions. Goiter in adolescents in regions of severe 
goiter may have all the characteristics of exophthalmic goiter and still 
be associated with normal or low thyroid function (Hotz; Klose and 
Hellwig; Stahnke; Orator). In adults papillary proliferation and 
columnar epithelium may be present in well encapsulated nodules with- 
out being associated with toxic symptoms. 

Since typical exophthalmic goiters may be found in patients without 
exophthalmos, Hertzler’s statement that papillary proliferation always 
indicates exophthalmos and that solid hyperplasia indicates absence of 
ocular signs is not correct. Almost all students of goiter find it impos- 
sible to diagnose the presence or absence of ocular signs from the 
microscopic slide. The so-called solid form of exophthalmic goiter is 
apparently not a special type but the end stage in the epithelial prolifera- 
tion of exophthalmic goiter. Not infrequently one finds papillary and 
solid proliferations in the same microscopic slide. In studying the patho- 
logic changes following Plummer’s treatment, the focal nature of 
epithelial proliferation has to be considered. Rienhoff’s view that these 
areas of different structure are due to hypoinvolution or hyperinvolution 
following treatment with iodine is based on the unfounded belief that 
every exophthalmic goiter is of uniform, homogeneous texture previous 
to administration of iodine. 

The dense small areas composed of slitlike narrow acini, of pale 
swollen cells and of lymphoid tissue, which one finds in about one fourth 
of exophthalmic goiters, were described by Kocher a long time before 
Plummer introduced preoperative treatment with iodine. They cannot 
be considered, therefore, as hyperplastic areas which have not responded 
to iodine by involution, as Rienhoff held. Since these described areas 
resemble completely the histologic picture of lymphadenoid goiter, which 
has a low thyroid function, Kocher’s stand that they are localized foci 
of exhaustion seems justified. The acinar cells in these dry, dense areas 
have lost the ability to synthesize intrafollicular colloid and do not 
respond even to large doses of iodine by secretion of colloid. While in 
exophthalmic goiter the colloid release is intensive, the synthesis of 
intrafollicular colloid must also be increased ; otherwise the whole gland 
would show the same picture of exhaustion as one sees in lymphadenoid 
goiter. 

The question as to whether toxic goiter is caused by excessive 
secretion of normal thyroxine, or whether there is a chemical alteration 
of this hormone, has not been answered. Plummer’s distinction between 
exophthalmic goiter and toxic nodular goiter as different clinical and 
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pathologic entities is based on the assumption that in the first a toxie 
secretory product is produced, in the second an excessive amount of 
normal thyroxine. There is no morphologic finding to support this 
theory. Troell expressed the opinion that thyrotoxicosis, whether from 
exophthalmic goiter or from toxic nodular goiter, is characterized by the’ 
secretion of a specific staining toxic colloid. The latter appears, accord. 
ing to him, blue with the Heidenhain-Mallory stain, while “atoxie” 
colloid stains red. Mayer and Furstenheim confirmed these findings 
but stated that the blue color is due only to a more liquid state of the 
colloid and not to a chemical alteration. The fact that one finds some. 
times in the same follicle colloid which stains red in the center and blue 
in the periphery supports the view that the change in color is due toa 
difference in concentration only. 

The study of the finer intracellular structures of the epithelial cells, 
with consideration of mitochondria, intracellular vacuoles, lipoid granules 
and Golgi apparatus, has also failed to reveal other than quantitative 
differences between the normal thyroid, simple goiter and thyrotoxicosis. 
The old unitarian standpoint of Mobius that there is a continuous chain 
of clinical symptoms ranging from the monosymptomatic “goiter heart” 
to hyperthyroidism and finally to the syndrome of exophthalmic goiter 
still holds. It is recognized that in about 20 per cent of the patients 
with symptoms of exophthalmic goiter exophthalmos is not present, and, 
on the other hand, that all symptoms, including ocular signs, may be 
found in those with toxic nodular goiter. “Hyperthyroidism” and 
“nodular toxic goiter” are not synonyms, because hyperthyroidism is 
associated just as often with diffuse as with nodular colloid goiter. In 
not more than 4 per cent of all cases of thyrotoxicosis is fetal adenoma 
the cause of the hyperthyroidism. Rienhoff’s standpoint that true 
neoplasms can never become toxic is not supported by facts. There 
are cases reported in the literature in which the enucleation of a single 
adenoma was followed by prompt relief from the toxic symptoms. It 
is well known that in other endocrine glands (hypophysis, adrenals, 
pancreas) symptoms of hyperactivity may be caused by the development 
of true adenoma. I agree with Ginsburg, who lately reviewed the 
hundred year old history of toxic adenoma of the thyroid, that exoph- 
thalmic goiter and toxic nodular goiter are merely variations of a 
single disease and that there is no fundamental difference in nature 
between the two syndromes. At the Third International Goiter Con- 
ference, in 1938, Haines of the Mayo Clinic still pleaded for adherence 
to Plummer’s division of toxic goiter into exophthalmic goiter and 
adenomatous goiter with hyperthyroidism. But he admitted that both 
conditions have many factors in common and should be classified not 
as separate diseases but as different clinical syndromes. With this 
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restriction, I believe, every pathologist can agree, provided the term 
“adenomatous” is omitted. It is a fact that hyperthyroidism is caused 
as often by diffuse as by nodular goiter. The underlying pathologic 
change is apparently the same in the syndrome of exophthalmic gojter 
as in that of hyperthyroidism, in diffuse as well as in nodular toxic 
goiter. As far as the morphologist is concerned, the only disturbance 
which can be demonstrated is epithelial proliferation associated with 
excessive secretion and resorption of the thyroid hormone. Not only 
morphologic but also chemical and biologic methods have failed to reveal 
an abnormal chemical constitution of the secretion in toxic goiter. 


SUMMARY 


Morphologic studies including special stains of the colloid and of 
the finer intracellular structures fail to reveal fundamental differences 
between exophthalmic goiter and goiter with hyperthyroidism. Both are 
variations of a single disease. 

Epithelial proliferation and liquefied colloid are the only constant 
morphologic characteristics of toxic goiter. 

Lymphoid tissue alone, without epithelial proliferation, is not a 
reliable criterion of hyperfunction of the thyroid. 

The histologic structure of a diffuse goiter from a patient with the 
symptoms of exophthalmic goiter is typical in almost all instances. A 
positive clinical diagnosis can be made from the slide almost always; 
also, after iodine medication. 

Hyperthyroidism is caused not only by nodular but as often by 
diffuse colloid goiter. The clinical term “adenomatous goiter with 
hyperthyroidism” should therefore be replaced by “hyperthyroidism.” 

Microscopic study of nodular goiter does not allow a histophysiologic 
diagnosis. Toxic and nontoxic nodular goiter are clinical, not anatomic, 
diagnoses. 

The pathologist should use anatomic terms in describing the histo- 
logic changes observed in goiter specimens. 

The universal adoption of an international classification of goiter 
is recommended. 
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Notes and News 


University News, Promotions, Resignations, Appointments, Deaths, 
Etc.—Richard W. Linton has been appointed assistant professor of pathology in 
Cornell University Medical School, New York. 

George W. Corner, professor of anatomy at the University of Rochester, 
Rochester, N. Y., has been appointed director of the department of embryology 
of the Carnegie Institution of Washington, D. C., to succeed George L. Streeter 
on his retirement, May 1, 1940. 

Medical Fellowships.—Fellowships in the medical sciences administered by 
the medical fellowship board of the National Research Council will be available 
for the year beginning July 1, 1940. These feilowships are open to citizens of the 
United States or of Canada who have the degree of Doctor of Philosophy or of 
Doctor of Medicine and are intended for recent graduates rather than for persons 
already established professionally. The fellows will be appointed at a meeting to 
be held about March 1, and applications must be filed on or before January 1. 
For information address Medical Fellowship Board, National Research Council, 
2101 Constitution Avenue, Washington, D. C. 

Directory of Medical Specialists.—During this month the Advisory Board 
for Medical Specialties will issue the first edition of the Directory of Medical 
Specialists, listing about 14,000 certified specialists. The secretary of the American 
Board of Pathology calls the attention of the diplomates in pathology to the value 
of the forthcoming directory. Dr. Paul Titus, 1015 Highland Building, Pitts- 
burgh, is the directing editor. 

Awards.—The Theobald Smith gold medal of the George Washington Uni- 
versity was awarded, at the recent meeting of the American Academy of Tropical 
Medicine in Memphis, Tenn., to Richard P. Strong, of Harvard Medical School, 
for distinguished work in tropical diseases. 

The Clement Cleveland medal of the New York City Cancer Committee has 
been awarded to Francis Carter Wood, director of the Institute of Cancer Research 
of Columbia University, in recognition of his work in connection with the com- 
mittee’s cancer exhibit at the World’s Fair, New York. 

Inter-American Society of Microbiology.—Steps have been taken toward 
the formation of a society of this name in order to effect a better exchange of the 
results of work in microbiology in Latin and North America. The establishment 
of an Inter-American journal of microbiology is contemplated, also an Inter- 
American congress on microbiology at Rio de Janeiro within the next three years. 
The first president of the society is Dr. A. Sordelli, director of the Department 
of Hygiene of Buenos Aires; Dr. F. Duran-Reynals, of Yale University, is the 
executive secretary. 

University News, Promotions, Resignations, Appointments, Deaths, 
Etc.—James H. Peers has resigned as assistant professor of pathology in the 
University of Missouri; he will be succeeded by Henry H. Sweets Jr. 











CORRECTION 
’ In the article by Harold H. Noran entitled “Placenta Accreta,” which appeared 
in the October issue (Arco. PATH. 28:532, 1939), the legends for figures 1 and 3 
were reversed ; in other words, figure 3 is the photomicrograph showing the normal 
placenta. 
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Abstracts from Current Literature 


To Save SpAcE THE ORIGINAL TITLES OF ABSTRACTED ARTICLES Someriygs 
ArE SHORTENED 


Pathologic Anatomy 


SPONTANEOUS SUBARACHNOID HEMORRHAGE AND CONGENITAL “Berry” ANEURYSMS 
OF THE CircLE oF WitLis. H. S. MARTLAND, Am. J. Surg. 43:10, 1939, 


Of 10,000 routine necropsies made by the medical examiner of Essex County, 
N. J., from 1925 to 1938, 2,500 had to do with sudden or unexplained death which 
necropsy revealed to have been due to natural causes. In 54 cases, or 2 per cent, 
spontaneous subarachnoid hemorrhage was found. Spontaneous subarachnoid 
hemorrhage is defined as bleeding from the arachnoid and pia mater in the absence 
of disease of the brain, meninges or skull. The youngest of the subjects was 14 
and the oldest 67. The greatest incidence was in persons in the third, fifth and 
sixth decades; the cases were equally distributed between the sexes. In 38 cases 
the hemorrhage was due to rupture of a congenital, so-called berry aneurysm of 
one of the larger cerebral arteries in or near the circle of Willis. Such an 
aneurysm, which is usually due to a congenital defect in the arterial wall, Eppinger 
named “berry” aneurysm because of its shape and color. It varies in size from 
3 mm, to 1 cm. It is due to lack of muscular coat at the point of sacculation and 
to subsequent degeneration of intimal elastica. In 5 of the 54 cases the source of 
bleeding could not be determined; in 9 the hemorrhage was due to a ruptured 
hypoplastic cerebral artery; in 1 case an arteriosclerotic aneurysm ruptured, and 
in the last of the series the rupture occurred in an undilated arteriosclerotic blood 


vessel. I. DAVIDSOHN. 


PuLMONARY ARTERIAL ANEURYSM IN TUBERCULOUS Cavities. O, AUERBACH, 
Am. Rev. Tuberc. 39:99, 1939. 


In 1,114 cases of ulcerative pulmonary tuberculosis, 45 pulmonary arterial 
aneurysms were found at autopsy (34 in white persons and 11 in Negroes), The 
age of the patients ranged from 20 to 65 years; the greatest incidence was in the 
group aged 20 to 40 years. Aneurysmic dilatations were present in chronic cavities 
and in the left lung more frequently than the right. The size varied from 5 mm. 
to 3 cm. The size of the cavity bore no relation to the size of the aneurysm. 
Serial sections (3 cases) indicated that the genesis of such an aneurysm is as 
follows: (a) the adventitia and media of the artery are replaced by granulation 
tissue from the wall of the cavity as the vessel encroaches on the vomica (replace- 
ment is preceded by internal thickening in the involved region); (b) immediately 
following replacement of the adventitia and media by granulation tissue, the 
fibrin membrane of the inner wall of the cavity in this region extends to the 
intima of the vessel; (c) when fibrin has completely replaced the fused cavity 
wall and artery in the circumscribed areas, there occurs a bulge of this portion 
of the vessel into the lumen of the cavity; (d) the bulge of the vessel becomes 
progressively larger until it causes a tear in the thinnest portion of the wall. 
Aneurysms of the pulmonary artery develop in chronic cavities in which extensive 
healing changes have taken place. The progressive healing in the cavity brings 
about an increase of granulation tissue, which encroaches on a pulmonary artery 
in a circumscribed area and results in destruction of the elastic fibers. This weak- 
ened area becomes the site of an aneurysmic dilatation. Twenty-eight (62 per 
cent) of the 45 patients dying of rupture of an aneurysm of the pulmonary artery 
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gave a history of chronic pulmonary tuberculosis, present for from two to nineteen 
years, which supports the conclusion that aneurysms of the pulmonary artery tend 
to develop in the more chronic forms of pulmonary tuberculosis. 


H. J. Corper. 


A Stupy oF THE RELATION BETWEEN NEPHRITIS AND NepHRosis. C, G. PANTIN, 

Guy’s Hosp. Rep. 88:456, 1938, 

The number of hyaline glomeruli and the average diameter of the glomerular 
tufts were studied in normal kideys and in 21 that showed glomerulitis. It was 
found that by the time this disease has lasted a year completely hyaline glomeruli 
are usually present in some number and that the glomerular tufts are markedly 
enlarged, apparently by the deposition of hyaline material in them. The same and 
additional features were investigated in 5 cases of genuine nephrosis; it was found 
that the glomeruli could not be distinguished from the normal. Seventeen cases of 
the nephrotic syndrome in which the disease began with insidiously spreading 
edema are presented as a series linking cases of genuine nephrosis with cases in 
which obvious blood was present in the urine. Fibroepithelial “crescents” in the 
glomerular capsular space are derived from an organization of blood shed from 


the glomerulus. From AutHor’s SUMMARY. 


Curonic ARTHRITIS IN WILD MAMMALS. HERBERT Fox, Tr. Am. Philos. Soc. 
(pt. 2) 31:73, 1939. 


An analysis of observations on more than 1,700 skeletons and carcasses of wild 
animals indicates that in the joints changes occur which correspond with chronic 
arthritis in man. This has been discovered not only in specimens exhibited in 
menageries but also in material that was certainly in its proper wild habitat when 
killed. The lesions of these truly wild animals are entirely comparable to those 
in captive specimens. It is evident, therefore, that chronic arthritis occurs in 
nature. It has not been difficult to discover these changes, and it has been reason- 
ably simple to learn which varieties of animals have the most conspicuous lesions, 
namely, anthropoid apes and baboons, Felidae, Hyaenidae, Ursidae, Bovidae, Cer- 
vidae and a few others. MReversely it has developed that a number of groups, 
notably certain families of Carnivora (e. g., Canidae) and some orders (e. g., 
Rodentia and Chiroptera), do not appear to have arthritis as far as the material 
of this study goes, although a very considerable number have been examined. 
The ease of discovery of the disease in hyenas and gorillas should be emphasized. 
No attempt is made to give percentages; it is stated only that of 1,749 skeletons 
77 were accepted as arthritic. Arthritis is seen best as an involvement of the 
spinal column, but it occurs also very extensively in the appendicular skeleton. 
The distribution of lesions in the different kinds of animals suggests that there 
may be a relationship of function and localization of disease, the lesions being 
possibly related to locomotion and the jolt shock associated therewith. Conspicuous 
arthritis-bearers are macrosomic animals; small bodied animals, rodents and bats, 
etc., are missing. There is no apparent relationshp between arthritis and taxo- 
nomic position, zoogeographic or ecologic status, habits, diet, pathologic panels 
and focal infection. There is a strongly suggested similarity between the arthritis 
of the lower mammals and the deforming and rheumatoid arthritides in man. 


From AutTHor’s ABSTRACT. 


Traumatic ORIGIN OF ANEURYSMS IN ARTERIES AT THE BASE OF THE BRAIN. 
G. Kantau, Frankfurt. Ztschr. f. Path. $1:319, 1938. 


Kahlau discusses the relationship between trauma to the skull and formation of 
aneurysms. Fourteen incidences are cited from the literature in which aneurysms 
were supposedly due to trauma affecting the skull without any evidence of injury. 
Two cases are described. In the first case the trauma had caused an irritation 
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of the arteries at the base of the brain (contrecoup). As a result, the circulation 
in the vasa vasorum within the walls of the arteries was disturbed. Owing to 
insufficient nutrition of the walls, necrosis followed. Stasis in the vasa vasorym 
may also have occurred, with subsequent erythropedesis. In this way Kahlay 
explains the presence of pigment in the adventitia. The necrotic area in the wall 
may have torn and been repaired by granulation tissue. Distinct signs of these 
changes were present in the first of the author’s cases. In addition, small scars 
were found in the walls of the arteries which may have been stretched by the 
blood pressure, causing the formation of aneurysms. In the second case, aside 
from the aneurysm there were no scars present in the involved artery. The wall 
of the aneurysm, however, consisted of connective tissue. Since no etiologic 
factor other than trauma could be elicited, the author believes that this aneurysm 
was of traumatic origin. In supporting this point of view he stresses the localiza- 
tion of the aneurysm at the point where contrecoup had occurred. 


Otto SAPHir. 


Fat EMBOLI IN EXPERIMENTAL SODIUM OR’ AMMONIUM HybrOXIDE Potsonrng. 
I. G. Fazexas, Frankfurt. Ztschr. f. Path. 51:524, 1938. 


Previous studies by Fazekas revealed that poisoning with ammonium hydroxide 
may cause severe fat embolism. In this poisoning and in that by sodium hydroxide, 
hyperglycemia, hyperphosphatemia, hypocalcemia and severe acidosis occur. 
Fazekas investigated the presence of fat emboli in various organs of exrerimental 
animals poisoned with sodium hydroxide and emphasized some work on fat embolism 
in experimental ammonium hydroxide poisoning. He points out that fat emboli 
were found in 94 per cent of the animals poisoned with sodium hydroxide and in 
97 per cent of the animals poisoned with ammonium hydroxide. Fat emboli 
occurred in the lungs in 80 to 90 per cent of the animals, in the choroid plexus 
in 57 per cent and in the kidneys in 20 per cent. Very rarely were they present 
in liver, spleen or heart (5 to 10 per cent). The fat embolism in these poisonings 
when occurring in the lungs and brain may be so severe as to cause death, 
Sudden death following these poisonings, which formerly was attributed to shock, 
may be thus explained. The fat emboli were due to lipemia, which appeared as 
a result of the poisoning with both sodium hydroxide and ammonium hydroxide. 


Otto SAPHIR. 


ANEURYSMS AT THE BASE OF THE BRAIN. L. E. C. Scumunt, Frankfurt. Ztschr. 
f. Path. 51:539, 1938. 


Schmidt, in presenting 8 cases of aneurysm at the base of the brain, attempts 
to explain the development of such an abnormality. In all 8 cases the following 
observations were made: The location of the aneurysm was at a sharp angle 
formed by the branching of vessels. The musculature of the media stopped 
abruptly at the point where the vessel passed into the aneurysm. The internal 
elastic lamella was split and fragmented within the aneurysmal wall, which con- 
sisted of dense connective tissue with some elastic fibers. The adventitia was 
loose and revealed granulation tissue, iron-laden cells and red blood cells. In 
the ruptured aneurysm the wall at the site of rupture was thinned and contained 
fibrin. It is stressed that arteriosclerotic changes may also weaken the wall. 
Evidence of syphilis was not found. Eleven control cases without aneurysms 
revealed on routine examination interruptions of the media of three different 
types: (1) scars which were caused by inflammatory processes of a specific or a 
nonspecific nature; (2) defects in the media beneath sclerotic areas of the intima, 
apparently caused by stretching of the muscularis or by disturbances of nutrition, 
and (3) defects at points of branching vessels. The intima in these regions was 
slightly thickened and the muscularis of the media interrupted as in the cases of 
aneurysm. These defects seemingly occur during embryologic development by the 
formation and involution of branching vessels. Thus, the aneurysm is located 
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either at the sharp angle of a bifurcation or at a defect in the wall of the vessel, 
the site of an involuted branch. The similarities between the structure of the 
wall of the aneurysm and the defects in the media in control cases, the formation 
of multiple aneurysms in a single case and the absence of inflammatory infiltra- 
tion in the aneurysm itself are given as evidence that the defects normally found 
in the media bear a causal relation to the formation of aneurysms. 


Orro SAPHIR. 


Microbiology and Parasitology 


GrowTH OF THE Fowt Coryza Bobies In TisSuE CULTURE AND IN BLoop AGAR. 
J. B. Netson, J. Exper. Med. 69:199, 1939, 


Evidence is presented that the capacity of chick embryo tissue to promote 
growth of the fowl coryza bodies is conditioned by a diffusible cellular component 
which is essential for the multiplication of these bodies. This growth factor is 
inactivated at pu 6 but withstands a temperature of 100 C. for sixty minutes. An 
amount sufficient to promote normal growth of the specific bodies may be present 
in tissue culture supernatants long after the content in the tissue is exhausted. 
Postembryonic tissue (liver and spleen) contains a variable amount of growth 
factor and is not a satisfactory substitute for the chick embryo. Multiplication 
of recently isolated fowl coryza bodies is not demonstrable in nutrient mediums 
enriched with blood. Experiments with one strain, however, indicate that an 
adaptation to fluid blood in an agar medium may take place after many generations 


in tissue culture. From AutHor’s SUMMARY. 


Virus DiseASE or Cats. W. D. Hammon and J. F. Enpers, J. Exper. Med. 

69:327, 1939. 

An acute, highly fatal epizootic disease of cats is described, which can be 
recognized by: extreme leukopenia of a fulminating type, involving all types of 
white blood cells; aplasia of the bone marrow, including both the granulocytic 
and the erythrocytic series and occasionally the megakaryocytes; aplasia of 
lymphoid tissue, and characteristic intranuclear inclusion bodies in the cells of 
the intestinal mucosa and in certain cells of the spleen, lymph nodes and bone 
marrow. The infection has been induced in healthy cats by means of bacteria- 
free filtrates of emulsions of the spleens of infected animals. Collateral evidence 
supports the conclusion that the disease is due to a virus. The pathogenicity of 
the infectious agent has proved thus far to be strictly limited to the natural host. 


From AuTHors’ SUMMARY. 


ViTAMIN C IN RELATION TO Potiomye itis. A. B. Sastn, J. Exper. Med. 69:507, 
1939, 


In the experiments reported in the present communication it was found that 
vitamin C, both natural and synthetic preparations, had no effect on the course 
of experimental poliomyelitis induced by nasal instillation of the virus. The objec- 
tion cannot be raised that too large an amount of virus was used, since recent 
studies on the fate of nasally instilled virus indicated that all but an undetectable 
amount of it is swallowed and disappears from the nasal mucosa within three 
hours or less and that none is demonstrable in the central nervous system before 
the third day. The administration of vitamin C was begun immediately after the 
instillation of virus, and if it were capable of exerting any effect on the virus or 
the tissues it could have done so even before multiplication of virus had begun. 
Monkeys whose store of vitamin C was depleted reacted in the same way as those 
receiving an adequate diet. There is no apparent explanation for the difference 
between these results and those reported earlier by Jungeblut. During the present 
Investigation it was found that monkeys on a scorbutic diet died of spontaneous 
acute infections, chiefly pneumonia and enterocolitis, while their mates receiving 
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an adequate diet remained well. The surviving monkeys on the scorbutic diet 
showed the osseous and other changes of human scurvy, and the vitamin C used 
in this study was shown to produce healing and calcification in the bones as welj 
as to check the edema and hemorrhagic diathesis. 

From AvutHor’s SumMary, 


THe Boop STREAM IN EXPERIMENTAL POLIOMYELITIS. F. B. Gorpon and E, H 
LENNETTE, J. Infect. Dis. 64:97, 1939. 


Multiple transfusions of blood from infected monkeys were made with simyl- 
taneous damage to the blood-central nervous system barrier of the recipient 
monkeys, in an attempt to demonstrate for poliomyelitis virus in the blood stream, 
The recipient monkeys were subsequently tested for immunity. 

These methods did not demonstrate the virus in the blood, 14 samples of which, 
ranging in volume from 10 cc. to 45 cc. were taken from paralyzed monkeys and 
28 samples, 8 cc. to 30 cc. in volume, from infected monkeys before paralysis 
appeared. 

Repeated intranasal inoculation of 7 monkeys after destruction of their olfac- 
tory bulbs did not result in a clinical attack of poliomyelitis, in the appearance of 
virus in the blood or in a detectable immunologic response. No evidence, there- 
fore, was found for the absorption of virus by the blood stream or by other routes 
from nasal or alimentary mucosa. 

The results indicate that the virus of poliomyelitis either does not enter the 
blood stream of intranasally inoculated monkeys or does so in amounts too small 


to be detected by the methods employed. From AutHors’ Sumane 


CULTIVATION OF VACCINIA Virus IN Deer CoLUMNS OF MAITLAND MeEpIum. 
R. L. Tompson and M. S. Coates, J. Infect. Dis. 64:105, 1939. 


“Multiplication of vaccinia virus was obtained in columns of Maitland medium 
up to 115 mm. in depth. It is apparently essential that a suitable tissue-fiuid ratio 
be observed in order to obtain reasonable growth of virus. 

“Increasing the oxygen tension in cultures by passing air through the medium 
did not enhance growth of the virus. 

“Decreasing the oxygen tension in cultures by excluding the air inhibited 
growth of the virus. Rough determinations indicate that the oxidation-reduction 
potential in such cultures is about + 150 millivolts. 

“The New York City Board of Health strain of vaccinia virus was carried 
through 25 serial transfers in columns of Maitland medium, having an average 
depth of over 45 mm., without change of virulence.” 


From AutTuHors’ SUMMARY. 





INFECTION IN THE Mouse FoLtow1nc INTRATRACHEAL INOCULATION OF AN 
Atypicat Pertussis OrcAnisM. W. L. Braprorp and M. Wo p, J. Infect. 
Dis. 64:118, 1939. 


With intratracheal or intranasal inoculation of a recently described organism 
resembling Haemophilus pertussis a definite pulmonary lesion is produced in mice. 
This lesion is of the order of interstitial pneumonia and essentially resembles that 
produced by inoculation with H. pertussis. 

From AutHors’ SUMMARY. 


Tue Nutritive REQUIREMENTS OF THE SALMONELLAS. W. Burrows, J. Infect. 
Dis. 64:145, 1939. 
Evidence is presented which indicates that tryptophan is not essential to the 
growth of those strains of the typhoid bacillus which apparently require it, The 
amino acid exerts a growth-stimulating effect similar to sodium sulfide in glucose- 
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ammonia solutions. The ability of these organisms to synthesize tryptophan is 
shown by analysis of cultures before and after growth. The typhoid bacillus, 
contrary to usual belief, produces indole in extremely small amounts. 


From AutHor’s SUMMARY. 


CuemicaL CHANGE Durinc Lysis or B. Cort. A. Pirie, Brit. J. Exper. Path. 

20:99, 1939. 

Lysozyme is a principle contained in various animal fluids which is capable of 
dissolving certain bacteria. It is now recognized that lysozyme’ preparations con- 
tain a carbohydrate-splitting ferment. Pirie finds that during lysis of Bacterium 
coli by its phage a similar carbohydrate-splitting enzyme is active, but that the 
enzyme is not present in concentrated phage preparations. She concludes that 
growth either of phage or of bacteria is unnecessary for lysis to occur, but that 
the disintegration may be brought about by the bacterial enzymes. 


METASTATIC LESIONS FROM TUBERCLE BACILLI IN ParaFFIN. N. Rist, Ann. Inst. 
Pasteur 61:121, 1938. 


A suspension of dead tubercle bacilli in saline solution produced lesions only 
at the site of injection, but a suspension in paraffin or paraffin oil was found to 
have caused lesions in adjacent lymph nodes and lungs. The conditions c’ actual 
infection were more closely approximated, with the production of epitmelioid 
nodules surrounded by lymphocytes and fibrosis. In the center appeared the nidus 
of organisms, often surrounded by polymorphonuclear cells and a necrotic area. 
Paraffin oil itself tends to migrate, without producing lesions, and the organisms 
appear to metastasize with its support. There appeared to be protection against 
phagocytosis. A large purulent lesion was formed within a year at the site of 


inoculation. From AuTHor’s SUMMARY. 


LABORATORY INFECTION WITH LYMPHOCYTIC CHORIOMENINGITIS. P. LEPINE and 
V. Sautrer, Ann. Inst. Pasteur 61:519, 1938. 


A strain of the virus of lymphocytic choriomeningitis isolated in Paris was 
similar to strains recovered in the United States. The disease began with a period 
of symptoms resembling those of influenza, followed by a free period and then by 
a period in which the number of cells in the spinal fluid was high. Lack of evi- 
dent contagiousness rendered previous data equivocal, indicating the significance 
of a laboratory infection in one of the authors (V. S.). The disease in this case 
lasted twenty-two days, with a maximum temperature, early and again about the 
twelfth day, of 39.2 C. (102.5 F.). Virus was recovered from both blood and 
urine. Serologic tests of others working with the virus indicated no latent infec- 
tions. It is probable that infection occurred when a particle of glass flew into the 
conjunctiva of the victim while she was grinding an antigen of lymphocytic chorio- 
meningitis in a mortar ten days before symptoms appeared. 

M. S. MARSHALL. 


INNOCUOUSNESS FOR MAN OF THE RICKETTSIA OF THE Type R. Roca Lrae, 
P. Duranp and H. Sparrow, Arch. Inst. Pasteur de Tunis 28:14, 1939. 


Conclusions are drawn from three years of experience in Tunis and in France, 


‘ the latter surely not in a region where lice confused the picture. Intraperitoneal, 


subcutaneous and conjunctival inoculation produced neither local nor general 
reactions in monkeys, rabbits, guinea pigs and rats. Neither intramuscular nor 
conjunctival inoculations of man resulted in infection, nor did persons hired to 
permit feeding on their skins of large numbers of infected lice show infection. 
The rickettsias did not appear even to survive in man, for the persons who 
nourished infected lice for twelve days and then fed uninfected lice for ferty-six 


days did not infect the latter. From Aurwoss’ SUmMAnY 
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Immunology 


ErFFects oF ANAPHYLAXIS AND HISTAMINE ON THE Heart. E, C. Anprvs and 
H. B. Witcox Jr., J. Exper. Med. 69:545, 1939. 


Anaphylaxis in isolated, perfused hearts of cats has been shown to be accom- 
panied by considerable, though transient, increase in coronary flow. This resylt 
is contrasted with that observed in the hearts of guinea pigs and rabbits, in which 
the coronary arteries are constricted during anaphylaxis. Attention is directed to 
the fact that in the hearts of these three species (guinea pigs, rabbits and cats) 
the effects of anaphylaxis and of histamine are qualitatively parallel. The charac- 
teristic anaphylactic response in the isolated hearts of guinea pigs has been evoked: 
(a) in hearts removed from immune animals, (b) by each of two antigens (horse 
serum and egg albumin) under conditions of double sensitization and (c) on expo- 
sure of the hearts of passively sensitized animals to the type-specific polysaccharide 
of the pneumococcus. It is evident that among the effects of anaphylaxis on 
smooth muscle in various organs there must be considered that on the coronary 


arteries. From AutTHors’ SUMMARY. 


MECHANISM OF IMMUNITY IN TuBERCUOsIS. M. B. Luriz, J. Exper. Med. 69: 
555 and 679, 1939. 


In a previous study (J. Exper. Med. 63:923, 1936) it was found that tubercle 
bacilli multiplied unhindered in acellular agar islands in normal animals, while in 
immune animals a marked inhibition of growth was evident, apparently due to 
saturation of the agar with immune body fluids. The first of the two papers 
reviewed here presents more definite evidence of the role of humoral bacteriostatic 
factors in vivo, obtained by the use of another procedure. The fate of bacilli of 
reinfection at the portal of entry and in metastatic foci is essentially similar in 
the rabbit and the guinea pig, but in the guinea pig the bacilli of reinfection are 
more effectively fixed at the portal of entry. Unrelated substances, such as trypan 
blue and agar particles, are fixed more effectively at the site of reinfection in the 
guinea pig than in the rabbit. Precipitins from the circulating blood accumulate 
in higher concentration at the site of a local nonspecific inflammation in the 
tuberculous guinea pig than in the tuberculous rabbit. This difference in fixing 
capacities is associated with difference. in the extracellular character of the 
inflammation resulting from reinfection: (a) in the guinea pig, highly sensitized, 
the adjoining lymphatics become thrombosed and the fibrinous network is fine; 
(b) in the rabbit the lymphatics remain open and the fibrinous network is coarse, 
In rabbits and guinea pigs primarily infected the destruction of bacilli is most 
extensive at the portal of entry and less effective in the nearest metastatic foci; 
in remote internal organs the bacilli grow without hindrance. Cell-free body 
fluids of normal animals support growth of tubercle bacilli in vivo; body fluids 
of tuberculous animals are bacteriostatic. 

The second paper represents an endeavor to elucidate the mechanism of the 
acceleration in the mobilization of mononuclears which characterizes the response 
to reinfection of the tuberculous or allergic animal. In tuberculous and vaccinated 
rabbits and guinea pigs mononuclear phagocytes mobilized at the site of a non- 
specific inflammation with greater rapidity than in normal animals, as they do 
also in response to tubercle bacilli. The succession of cells that characterizes 
inflammation is accelerated in allergic rabbits and guinea pigs in response to 
nonspecific irritants. The pu at the site of reinfection and at that of a nonspecific - 
inflammation in immunized rabbits and guinea pigs is lower than at corresponding 
points in normal animals. No relation was found between the mobilization of 
mononuclears and the hydrogen ion concentration at the site of inflammation. 
The rate of mitotic and amitotic division of mononuclears in allergic animals in 
response to nonspecific irritants is greater than that in normal animals. The 
mononuclears from actively tuberculous or vaccinated guinea pigs are more active 
in vitro toward tubercle bacilli, carbon and staphylococci. The phagocytic capacity 
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of mononuclears for tubercle bacilli is less if vaccination is done with a bacillus 
of low virulence. An increase in the phagocytic activity of mononuclears occurs 
in mediums containing serums derived from normal and from tuberculous persons. 
More rapid mobilization of mononuclears is associated with increased physiologic 
activity of these cells. The significance of this enhanced activity conferred by the 
tuberculous process on the mesenchyme is discussed in relation to immunity and 


other phenomena. H. J. Corper. 


Prorection AGAINST THE TyPHoIp Bacittus. D. W. Henperson, Brit. J. Exper. 
Path. 20:1, 1939. 


Henderson has studied the immunologic properties of antigens extracted from 
typhoid bacilli by diethylene glycol. It appears that during the process structural 
changes occur in the antigens which lead to a loss of function. 


ANTIGENIC SURFACE OF SMOOTH BRUCELLA ABORTUS AND MELITENSIS. A, A. 
Muzes, Brit. J. Exper. Path. 20:63, 1939. 


Miles has confirmed the hypothesis that the antigenic surface of smooth 
Brucella abortus and Brucella melitensis contains both A and M antigens, A being 
the major antigen in abortus, M that in melitensis. The ratio of major to minor 
antigen on the surface of the two species varies between 50:1 and 10:1. The 
rabbit responds to this mixture of antigens by the formation of antibodies, anti-A, 
anti-M and apparently anti-AM, the latter bearing on one particle receptors for 
both antigens. 


ANTIGENIC PREPARATIONS FROM BRUCELLA MELITENSIS. A. A. MiILes and N. W. 
Prir, Brit. J. Exper. Path. 20:83, 1939. 


Miles and Pirie report part of an attempt to isolate from bacteria of the 
Brucella group the specific soluble substances responsible for the differences in the 
serologic behavior of the three species, abortus, suis and melitensis; their paper 
deals mainly with Brucella melitensis. In the first part the preparation of the 
antigen from smooth Br. melitensis and the physical properties of the antigen are 
described. The antigen in its native state is serologically and chemically com- 
plex; it consists of a nitrogenous substance, analogous to the specific soluble 
substances of many bacteria, combined with a protein-like material and a mixture 
of lipoids. 


ALLERGY AND IMMUNITY FROM DeaAp TUBERCLE BACILLI IN VEGETABLE OIL. 
E. Coutaup, Ann. Inst. Pasteur 61:355, 1938. 


Killed organisms when given to guinea pigs or rabbits subcutaneously or intra- 
muscularly in vegetable oils confer a more rapid, more definite and more lasting 
state of allergy than such organisms suspended in saline solution. Organisms in 
paraffin or paraffin oil are still more effective with respect to conferred allergy. 
The same order of effectiveness was noted with regard to resistance to infection. 
The results following subcutaneous injection using paraffin were roughly equivalent 
to those following intravenous injection using olive oil. The gravity of pulmonary 
lesions following intravenous injections, however, offset the potential resistance of 


some animals. From AutHor’s SUMMARY. 


ALLERGY AND IMMUNITY IN EXPERIMENTAL TuBERCULOSIS. K. E. BIRKHAUG, 
Acta tuberc. Scandinay. 13:163, 1939. 


Allergic hypersensitiveness to tuberculin and acquired resistance to tuberculosis 
are two distinct and dissociable phenomena whose concurrent presence in tuber- 
culous infection is merely fortuitous. 
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Dissemination of virulent tubercle bacilli through the lymphatic, venous and 
systemic circulation as well as through the viscera is significantly more delayed 
in the completely desensitized than in the allergic hypersensitive organism. 

Inoculation of virulent bacilli induces in the allergic hypersensitive organism 
generalized, invasive and caseonecrotic tuberculous lesions, rich in tubercle baciffj. 
Similar inoculation in the desensitized organism induces circumscribed, noninyasiye 
tubercles, containing a few tubercle bacilli. 

Allergic hypersensitiveness is of no fundamental importance in acquired resis- 
tance to tuberculosis except for its unfortunate effect in local and general 
disturbances which permit dissemination of tubercle bacilli and their inflammatory- 
necrotizing tuberculoproteins. 

Abolition of allergic hypersensitiveness by careful tuberculin desensitization 
leaves the mechanism of acquired tuberculoresistance intact and significantly pro- 
tects the body against active and invasive disease. 


From AvutTHor’s SUMMARY. 


Tumors 


Dyes AND ForEIGN PROTEINS IN NoRMAL AND MALIGNANT Tissues. F,. Duran- 
Reynats, Am. J. Cancer 35:98, 1939. 


T. 1824 and other poorly diffusible dyes when injected intravenously localize 
selectively in spontaneous and transplanted tumors growing in mice, rabbits and 
chickens. Horse, pig and chicken serums when injected intravenously localize 
selectively in transplanted and spontaneous tumors in mice. The localization of the 
dyes is effected by the stroma of the tumor, the cancer cell not being penetrated 
by the dyestuff. Necrosis in tumors favors localization of both serums and dyes. 
The findings are interpreted as indicating that newly formed capillaries of tumors 
are, in general, more permeable than the capillaries of any normal tissue. 


From AutTHor’s SUMMARY. 


CHANGES Propucep sy Estrocen. L. Loes, V. Suntzerr and E. L. Burns, Am. 
J. Cancer 35:159, 1939. 


An estrogen may affect the stroma of various organs in two opposite directions: 
(1) It may, by inducing growth processes in the epithelial structures and perhaps 
also by an effect on the circulation, cause a diminuticn in the amount of fibrous- 
hyaline material in certain organs, and there are indications that it may exert these 
effects in the vagina, cervix and uterus. (2) It may, if large doses are adminis- 
tered over long periods of time, have the opposite effect; i. e., it may cause a 
marked increase in the amount of fibrous-hyaline material in the stroma. In this 
way it is possible, therefore, to initiate and to intensify in certain organs changes 
similar to those occurring in old age. An increase in the amount and density of 
the fibrous-hyaline substance in the stroma tends to exert pressure on functionally 
active and proliferating tissues and may thus cause interference with the supply 
of food and oxygen, which in the end in certain instances may lead to destruction 
of the more sensitive structures. On the other hand, it is possible that ‘constant 
stimulation of the connective tissue by a foreign body such as dense hyaline, per- 
haps in cooperation with other factors, leads in some cases to production of 


SaECCEER. From AutTHors’ SUMMARY. 


THe FuNcTIONAL ACTIVITY OF THE MAMMARY GLAND OF THE RAT IN RELATION 
To Mammary Carcinoma. H. J. Bacc and F. Hacopran, Am. J. Cancer 
35:175, 1939. 

Rapid breeding and prevention of suckling (the so-called functional test of these 


experiments) have made it possible to detect female rats of the Wistar strain whose 
constitution is favorable to the formation of mammary neoplasms. Fifty-six 
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females were tested. With a correction for those animals that died under the 
cancer age, the incidence of spontaneous mammary adenocarcinoma under the con- 
ditions of the experiment was 4 in 29, or about 14 per cent. Under similar con- 
ditions fibroadenoma and adenoma of the mammary gland occurred spontaneously 
in 27 and 20 per cent, respectively. Adenoma of the pituitary gland, a hypertrophic 
cystic coridition of the adrenals and leiomyoma of the uterus were noted in female 
rats that acquired mammary adenocarcinoma under the conditions of the experi- 
ment. Similar pathologic disturbances occurred in association with fibroadenoma 
or adencma of the mammary gland. Stasis of secretions within the ducts as a 
result of nonsuckling of the young was a prominent feature associated with the 
tumors of the mammary glands. In addition to the internal factors of a hormonal 
nature, it is possible that the chemical irritation of the retained secretions bears 
a causative relation to the onset of tumors of the mammary glands in the female 
rat. Leiomyoma of the uterus appeared in 5 females subjected to reproductive 
overwork. The tumor was transplanted successfully. Fibroadenoma and adenoma 
of the mammary gland also grew well on transplantation. Adenocarcinoma failed 
to grow, and none of the original or of the transplanted growths was cbserved 


to metastasize. From AutTHors’ SUMMARY. 


CARCINOGENIC AND RELATED NON-CARCINOGENIC HypROCARBONS IN TissuE CUuL- 
ture. E. M. H. Creecu, Am. J. Cancer 35:191, 1939. 


When added to mouse fibroblasts in tissue cultures, 1,2,5,6-dibenzanthracene 
choleic acid caused an increase in the proliferation of these cells as compared with 
controls, which included cultures treated with phenanthrene choleic acid, 
acenaphthene choleic acid or desoxycholic acid and untreated cultures. Desoxy- 
cholic acid and phenanthrene choleic acid were found to give a decrease in cell 
proliferation. The increase in outgrowth of cultures containing 1,2,5,6-dibenzan- 
thracene choleic acid over the untreated controls was approximately 50 per cent. 
The chromosomes showed a precocious splitting in the prophase in the cultures 
treated with 1,2,5,6-dibenzanthracene choleic acid, 20-methylcholanthrene choleic 
acid on methylcholanthrene in serum but not in any of the four types of controls. 
Similarities to miosis (reduction division) were occasionally found in cultures 
treated with 1,2,5,6-dibenzanthracene or with methylcholanthrene choleic acid, in 
which the chromosomes of the metaphase were lying closely in pairs, the members 
of which separated later to opposite poles, resulting in a reduction division and in 
the “node and loop” formation of the chromosomes. 


From AutHor’s SUMMARY. 


CHEMOANTIGENS AND CARCINOGENESIS. W. R. Franxs and H. J. Creecn, Am. 
J. Cancer 35:203, 1939. 


Immunization of stock white mice with dibenzanthranylcarbamidocasein as 
antigen gives evidence of reducing their susceptibility to carcinogenesis from 
injected dibenzanthracene as compared with untreated controls. 


From AutHors’ SUMMARY. 


Errect oF Diet on Tumors INpucep By Uttraviocet Licut. C. A. BAUMANN 
and H. P. Ruscu, Am. J. Cancer 35:213, 1939. 


By means of ultraviolet rays tumors were produced in albino mice kept on 
five standard diets. The rate of tumor production varied with the diets. Tumors 
were produced most rapidly on a diet high in fat, whereas brain extract or liver 
retarded the production of tumors. Addition of 2 per cent cholesterol to the stock 
diet did not affect the rate, although a marked increase in hepatic fat and choles- 
terol resulted. No relation appeared to exist between the cholesterol content of 
the blood, liver, kidney, ears or skin and the production of tumors on the various 
diets. The results suggest that the role of cholesterol in the production of tumors 
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is a limited one. The cholesterol content of the rat’s skin was increased by irra. 
diation but not that of the skin of the mouse or the guinea pig. The increase 


appeared to be due to systemic changes. From AuTHors’ SumMary 


SarcoMa oF Sort Tissues. E. M. Burke, Am. J. Cancer 35:234, 1939, 


In a series of 201 cases of soft tissue sarcoma there was a wide variation jn 
the location of the primary lesion. The patients represented every decade of life 
but especially the fifth and sixth decades. Recurrences are common, and the tumor 
is prone to metastasize, especially in its later stages. Sarcoma of the soft tissue 
can readily be classified into definite histologic grades. The prognosis for the 
higher grades is poor, and only a small percentage of the patients remain well for 
a five year period. From AutHor’s SUMMARY, 


A MALIGNANT TUMOR OF THE THYMUS IN A Rassit. J. W. Orr, Am. J. Cancer 
35:269, 1939. 


A malignant neoplasm of the thymus occurred in a rabbit not less than 4 years 
old. Metastases were found in the heart, lungs and two abdominal nodes. Reasons 
are given for regarding the tumor as a carcinoma of the reticulum cells. 


From AvuTHor’s SUMMARY. 


Tumor NOMENCLATURE: SUGGESTIONS FoR Its Revision. H. E. Rosertson, Am, 
J. Clin. Path. 9:24, 1939. 


The present nomenclature of tumors is in serious need of critical review. The 
terms “benign” and “malignant” might be dropped. The implications carried 
by the words “benign tumor” are illogical and all “oma” suffixes for these 
tissue masses should be substituted, when possible, by more appropriate designa- 
tions. There is no good reason to retain the names “myxoma,” “endothelioma” 
and “epithelioma.” The tumor called basal cell carcinoma is probably incorrectly 
labeled. Further simplification and elimination of unsuitable terms in tumor 


classification should be attempted. From AuTHor’s SUMMARY 


COMPARISON OF Virus-INDUCED Tumors witH TAR Tumors. P. Rovs and J. G. 
Kipp, J. Exper. Med. 69:399, 1939. 


Tarring the ears of rabbits of one sort with a single kind of tar evoked 
epidermal tumors of a few sharply defined types, narnely, ordinary papillomas, car- 
cinoids, carcinomas and “frill horns.” The last, relatively infrequent, are now 
recognized for the first time. The carcinoids proved to be the expression of a 
spurious malignancy of papillomas, resulting from intercurrent influences, and they 
were wholly dependent on these for their threatening aspect and behavior. Chief 
among such influences was continued tarring. It had the effect of establishing the 
papillomas; it stimulated their proliferation, complicated their morphologic char- 
acter and rendered some of them disorderly, aggressive and anaplastic. It brought 
all the tissues of the ears into an excitable state, and often this state endured long 
after the skin had apparently become normal. The characters of the papilloma- 
carcinoids and of the “frill horns” were so different and distinctive as to imply the 
action of differing, specific causes. The papillomas were very like those induced 
with the Shope virus, and hence a point to point comparison was made of their 
manifestations, including the derivation of carcincmas from them. This comparison 
demonstrated that the unknown cause of the tar papillomas provoked neoplastic 
phenomena which were identical in all essential respects with those due to the virus. 
To suppose, for experimental purposes, that the papillomas which tarring elicits 
are caused by a virus rendered pathogenic by this procedure is to demand least 
of the unknown. Yet it does not follow that they must be due to a virus. 


From AutTHors’ SUMMARY. 
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UrertnE ADENOMA IN THE Rassit. H. S. N. Greene, J. Exper. Med. 69:447, 
1939. 

The behavior of a transplanted adenocarcinoma of the uterus of a rabbit has 
been studied through twelve serial generations in the anterior chamber of the eye 
and through six serial generaticns in the testicle. The transplanted tumor is 
characterized by slow growth, which is at first expansive and later invasive, by 
an ability to form more or less differentiated structures in response to different 
environmental conditions and by late metastasis. The endocrinologic changes that 
distinguish animals bearing the spontaneous tumor do not occur in animals bearing 
the transplanted tumor. Various experiments were undertaken in an attempt to 
discover the nature of the factors determining the characteristics of the spontaneous 
and those of the transplanted tumor. It was found that successful transplantation 
was followed by a phase during which the host animals were refractory to reinocu- 
lation, The results of transplantation into the eyes of animals with spontaneous 
tumors suggested the existence of a similar phase during the early development 
of the tumor, but the number of observations was not sufficiently numerous to 


warrant definite conclusions. From AuTHor’s SUMMARY. 


Errect oF EsTRoGENIC HORMONE AND OVARIECTOMY ON THE NORMAL ANTIBODY 
CONTENT OF THE SERUM OF MATURE RaAspits. L. WernsTEIN, Yale J. Biol. 
& Med. 11:169, 1939. 


Estrogenic substance administered to mature male and female rabbits produces 
an increase in the amount of circulating agglutinin for Escherichia coli and in that 
of hemolysin for sheep erythrocytes, the degree of change being directly related 
to the amount of the substance administered. Small doses of the estrogen, while 
capable of producing an increase in the concentration of hemolysin, are. ineffective 
in provoking any change in agglutinin. Ovariectomy in mature rabbits is followed 
by a decrease and subsequently by an increase to high levels in the agglutinin 
content of the serum, the hemolysin rising to levels much higher than those present 
previous to operation. The action of ovariectomy in producing changes in the 
antibody content of the serum of rabbits may be related to gonadotropic hormone. 
The mechanism of the change produced by the administration of estrogen or by 
the removal of the ovaries cannot be explained at present, although there seems 
to be some evidence that it is not the result cf infection of the uterus. 


From Avutuor’s CONCLUSIONS. 


Tue Synercistic Errecr oF Hepryt ALDEHYDE AND METHYL SALICYLATE ON 
SPONTANEOUS TUMORS OF THE MAMMARY GLAND IN Mice. L. C. Strone, 
Yale J. Biol. & Med. 11:207, 1939. 


A combination of 3 parts of heptylaldehyde and 1 part of synthetic methyl- 
salicylate added to the diet of tumor-bearing mice is an effective means of 
influencing malignant neoplasms by chemotherapy. Of 45 tumor-bearing mice, 
20 (44.4 per cent) showed proncunced diminution in the size of their tumors fol- 
lowing this experimental treatment. In 12 of these (26.6 per cent) the original 
tumors disappeared. Of these 12 mice, 9, following the regression of their tumors, 
lived in normal health without any evidence of recurrence. The other 3 mice 
(of the 12 referred to) later, when placed on the control diet, had recurrences at 
the sites of the original tumors. The average growth rate of all the tumors in 
the experimental animals was significantly lower than the: corresponding growth 
rate for the control mice. Also, the experimental mice lived longer than the 
controls. The chemical significance of the use of heptylaldehyde in the treatment 


of spontaneous tumors in mice is discussed. From AutHor’s SUMMARY 
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FILTERABLE Tumors IN Fowts Inpucep By Tar. J. McIntosn and F. R. Sera, 
Brit. J. Exper. Path. 20:49, 1939. 


Previously McIntosh had shown that cell free filtrates from Rous tumors that 
had been induced in fowls by tar painting were capable of inducing tumors in fowls 
in series. This result suggested the possibility that a virus was the active agent 
in the production of these tumors. Subsequently other workers endeavored 
unsuccessfully to pass chemically induced tumors with cell free filtrates. McIntosh 
and Selbie have now repeated and extended the work, with a result similar to that 
of McIntosh. They give evidence in support of their view that a virus has a causal 
connection with these tumors. 


GRANULOSA CELL TuMoR OF THE Ovary. W. F. Harvey, E. K. Dawson and 
J. R. M. Innes, Edinburgh M. J. 46:256, 1939. 


The granulosa cell tumor has its crigin in primitive ovarian follicle cells. It 
may vary in histologic appearance, in some instances differentiating to organoid 
architecture and in others remaining diffuse. It is characterized by estrogenic 
activity. It is one of a definite group of gonadal tissue tumors and may even 
present in part some of the features cf one or another of the chief members of 
the group, the arrhenoblastoma and the dysgerminoma. 


From AuTHoRS’ SUMMARY. 


MULTIPLE UTERINE AND EXTRAGENITAL Tumors Propucep By ESTRADIOL BEn- 
ZOATE. A. Lipscntttz and R. Ictestas, Compt. rend. Soc. de biol. 129: 
519, 1938. 


Castrated female guinea pigs receiving subcutaneously estradiol benzoate to 
a total of 1 to 4 mg. in four months showed many fibroma-like tumors developing 


on the uterus, intestine, spleen, liver and other organs. R. J. Lesowrcn 


CANCER-PropuCING TAR FROM Topacco. A. H. Rorro, Bol. Inst. de med. exper. 

para el estud. y trat. d. cancer 15:349, 1938. 

Experiments were made on rabbits with tars from the smoke of nine varieties 
of commercial tobacco. These tars did not contain any nicotine. All the tars 
proved to be cancerigenic on application every second day for several months 
to the inside of the rabbit ear, some more so than others. Fluorescence, the findings 
on spectrometric examination and the effects on rabbits indicate that tobacco tar 
contains the same hydrocarbons as coal tar. Roffo believes that his results point 
directly to restriction in the use of tobacco as a means of prevention of certain 


forms of cancer. AuTHOrR’s ABSTRACT. 





CANCER IN THE DiGeEstivE TRACT FROM THE INGESTION OF FAT OXIDIZED BY 
py Heat. A. H. Rorro, Bol. Inst. de med. exper. para el estud. y trat. d. 
cancer 1§:539, 1938. 


The ingestion of fats oxidized by heating and added to the food of white rats 
induces malignant growths in the stomach and other organs, but slowly, usually 
after about two years. The lesions in the stomach are round ulcers with papilloma- 
tous borders in which adenocarcinoma develops, In the liver spindle cell sarcoma 
may arise. The cancerigenic effects of such fats is ascribed to the formation of 
oxycholesterol. The results are similar to those obtained previously by Roffo 
from cholesterol oxidized by ultraviolet radiation. 


From AuTHOR’s SUMMARY 









GEMMANGIOMA AND Its RELATIONSHIP TO ANGIOSARCOMA. H. Scumupt, Frank- 
furt. Ztschr. f. Path. 51:43, 1938. 


Schmidt defines gemmangioma as a tumor originating from capillaries, It 
differs from hemangioma in that there are no mature vessels present. It contains 
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an amorphous homogeneous basic material rather than a cellular stroma. The 
tumor resembles granulation tissue without inflammatory cells. The author 
describes other forms which contain much of a hyaline or amyloid substance. The 
production of red blood cells and the ability to phagocytose hemosiderin is taken 
as proof of the endothelial genesis of these capillary sprouts. The malignant 
gemmangioma is most frequently found in the extremities. The author concludes 
that the gemmangioma is the connecting link between hemangioma and angio- 


sarcoma. Otro SAPHIR. 


PARATHYROID TUMORS AND OsteiTIs Frprosa Cystica. M. Metset, Frankfurt. 
Ztschr. f. Path. 51:104, 1938. 


Meisel illustrates the modern pcint of view regarding the relation between 
tumor of the parathyroids and generalized osteitis fibrosa cystica by presenting 3 
cases. Most writers recognize changes in the parathyroids as the cause of von 
Recklinghausen’s disease of the bones, while others point out that this disease is 
caused by a pluriglandular disorder. The author believes that, despite the close 
interaction between all endocrine glands, the existence of a single endocrine dys- 
function is not precluded. According to many opinions, changes in the para- 
thyroids are a significant feature of von Recklinghausen’s disease of the bones, 
and by these the latter is distinguished-from cther diseases of bone. Many investi- 
gators tried to produce von Recklinghausen’s disease experimentally by injecting 
parathyroid extract or by creating hyperacidity of the blood, but they obtained 
only changes somewhat resembling von Recklinghausen’s disease, never the true 
disease. The cause of von Recklinghausen’s disease is apparently not a change 
in metabolism alone but the presence of associated parathyroid tumor. In the 
author’s first case the blastoma was a lymphangiectatic chief cell adenoma, in the 
second case a papillary chief cell adenoma and in the third case a mixed adenoma. 
In all 3 cases only a single tumor of one parathyroid was present. 


Otro SAPHIR. 


ResorPTION OF INJECTED Tumor CELLS OF THE BROWN-PEARCE CARCINOMA OF 
RABBITS IN IMMUNIZED ANIMALS. B. Karpjrev, Frankfurt. Ztschr. f. Path. 
§1:391, 1938. 


To determine whether immunity to tumor in experimental animals is caused by 
humoral or by histiocytic reacticns, Kardjiev observed the results of intravenous 
injections of the Brown-Pearce carcinoma of rabbits. Rabbits previously immu- 
nized by subcutaneous injections of small doses of suspended tumor cells and normal 
rabbits were given intravenous injections of tumor cells at the same time. These 
experiments revealed that in the first hours after the intravenous injection the 
injected tumor cells found their way into the capillaries of the lungs and showed 
partial or total necrosis. A cellular reaction appeared later, consisting first of 
eosinophilic leukocytes, which were replaced by granulation tissue, in the immu- 
nized animals, while the control animals showed only a very weak reaction. On 
the second day tumor masses grew in control animals, while the surrounding 
cellular reaction was completely absent. In the immunized animals the intra- 
venously injected tumor masses became smaller and were finally replaced by his- 
tiocytic elements. The cellular reaction was not due to necrosis. It was severe 
in immunized animals around preserved tumor masses and was completely absent 
in the control animals around necrotic areas. The author concludes that the 
destruction of the tumor cells in immunized animals was due to their replacement 
by mesenchymal elements. This he conside:s tne mechanism of immunity. 


Otto SAPHIR. 















































Society Transactions 


BUFFALO PATHOLOGICAL SOCIETY 
Ernest Whiressky, President 
June 17, 1939 


SAMUEL SANES, Secretary 


HyALine ADENOMA OF THE CeERvIX. NorMAN W. ELTON. 


A tumor of the cervix, of a type heretofore not reported, which is termed 
hyaline adenoma, or Stone’s adenoma, and which has been observed in situ for 
three years, and two other similar lesions lacking the hyaline stroma are presented, 
The life cycle of the hyaline adenoma began with a proliferation of small cystic 
cervical giands in a dense hyalinized stroma which comprised 50 per cent of the 
tissue and in which the disorganized glandular epithelium exhibited some squamous 
metaplasia. Subsequent biopsies showed disintegration and disappearance of the 
glands and development of hyperplastic squamous epithelium embedded in an 
increased hyaline stroma. This lesion has manifested no evidence of malignancy 
and is believed to be of inflammatory origin, since the patient had had a cervical 
discharge for ten years. This tumor, as well as the other 2, had originally been 
diagnosed adenocarcinoma, but the biologic character of each has been that of a 
benign lesion. 


Errect OF SULFAPYRIDINE ON THE VIABILITY OF MENINGOCOCCI IN SPINAL 
Frurw, Erwin Neter and Davin H. WEINTRAUB. 


Sulfanilamide as well as sulfapyridine (2 - [paraaminobenzenesulfonamide] - 
pyridine) have proved to be effective chemotherapeutic agents in meningococcic 
infection, particularly meningococcic meningitis. In an endeavor to analyze the 
mode of action, experiments were undertaken to test the possible bacteriostatic 
and bactericidal action on meningococci in spinal fluid. It was found that sulf- 
anilamide in certain concentrations inhibits the growth and causes loss of viability 
of meningococci in spinal fluid of patients suffering from meningococcic meningitis 
(Neter, E.: Proc. Soc. Exper. Biol. & Med. 38:37, 1938; 39:84, 1938). Leuko- 
cytes were present in the spinal fluid of these patients. Thus, the question arises 
whether or not the presence of leukocytes is necessary for the bacteriostatic and 
bactericidal action of sulfanilamide in this order of experiment. To this end, the 
following experiments were carried out. 

Meningococci grown on ascitic-chocolate agar plates were suspended in normal 
spinal fluid to a density of approximately 50,000,000 micro-organisms per cubic 
centimeter. Two strains of meningococci were used, one, freshly isolated from a 
meningococcic meningitis case, the other one, an old stock culture strain. This 
suspension was then mixed with equal amounts of (a) spinal fiuid of patients who 
were receiving sulfapyridine and (b) spinal fluid of patients who were not receiving 
this drug. The tubes were incubated at 37 C. At various intervals subcultures 
were made on ascitic-chocolate agar plates, which were incubated at 37 C. for at 
least seventy-two hours. It was found that when subcultures were made from 
both tubes within a few minutes meningococci grew out profusely from spinal 
fluid suspensions containing sulfapyridine as well as from the controls. Subcul- 
tures made from three to six hours after meningococci were suspended in spinal 
fluid containing sulfapyridine in concentrations of 4.1, 5.3, 7 and 16 mg. per 
hundred cubic centimeters, respectively, either failed to grow out entirely or their 
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growth was markedly retarded in contradistinction to the controls, which grew 
out profusely. In two experiments with spinal fluid containing only 1.2 and 3.6 
mg. per hundred cubic centimeters of sulfapyridine, meningococci were found to 
be viable even after being exposed to the action of the drug for eight and five 
hours, respectively. It is important to state that meningococci lost their viability 
in control spinal fluid within ten to eighteen hours’ incubation at 37 C. This is 
in sharp contrast to what was observed with spinal fluid from patients with 
meningococcic meningitis prior to specific treatment: In such spinal fluid meningo- 
cocci not only remained viable for at least eighteen to twenty-four hours but often 
showed a marked increase. 

These experiments show that meningococci may lose their viability in spinal 
fluid when exposed to the action of sulfapyridine. Since such spinal fluid was 
practically free from leukocytes, it may be concluded that leukocytes are not 
absolutely necessary, although, when present, they may contribute largely to the 
effect of sulfanilamide or sulfapyridine. It is important to emphasize that meningo- 
cocci in spinal fluid free from leukocytes and globulin may lose their viability 
quite rapidly. It is possible that the factors which lead to the death of meningococci 
in normal spinal fluid may contribute to or, according to Mellon, even potentiate 
the bactericidal action of sulfapyridine. In considering the mode of action of 
sulfanilamide and related compounds it is important to keep in mind that the 
action of these chemotherapeutic substances depends on three factors: (1) the 
concentration and the chemical composition of the chemotherapeutic substance, 
(2) the species or type and the number of micro-organisms and (3) the environ- 
mental influences. When these factors inhibit growth or promote death, they may 
add to or potentiate the action of the chemotherapeutic substance, while when 
growth-promoting they may counteract the action of the drug. 


Errect oF SPECIFIC TREATMENT ON THE SERUM OF PATIENTS SENSITIVE TO RAG- 
WEED. Cart E. ARBESMAN. 


Although the specific therapy of hay fever due to pollen has been successfully 
and universally used since 1911, its exact mechanism has as yet not been clearly 
elucidated. Some observers believe that true desensitization takes place, while 
others believe that the treatment may immunize the patient. Recently Cooke and 
co-workers demonstrated that an inhibiting antibody is produced as one result 
of specific therapy, which acts to prevent the reaction between reagin and allergia. 
In view of the discrepancies apparent in previously reported studies, the effect 
of specific treatment on the reagin content of the serum of naturally sensitive 
persons were reinvestigated. An attempt was also made to repeat the recent 
experiments of Cooke. 

Specimens of the serum of 59 patients taken both before and after treatment 
were available for study. These specimens were all stored at —20 C. 

The reagin content of the serum before and after treatment was determined by 
sensitizing comparable sites in at least 2 nonatopic persons, with serial twofold 
dilutions. Care was taken to carry out this titration of the 2 serum specimens 
simultaneously, in the same recipient. Twenty-four to forty-eight hours after 
passive sensitization, all sites were tested with a 1: 100 dilution of a standard 
pollen extract. The highest dilution of serum which just sufficed to sensitize the 
skin was taken as the titer of the serum. Essentially the same technic as described 
by Cooke and co-workers was used in an attempt to demonstrate the inhibitor 
substance. 

The therapeutic results were apparently not significantly altered by age, sex, 
duration of symptoms prior to treatment, the amount of treatment or its duration. 
Similarly, the quantitative change in the reagin content of the serum appeared to 
be independent of these factors. 

Of the 59 patients studied, 35 showed no appreciable change in reagin content; 
14 showed a slight increase of reagin after treatment and 10 a decrease. Among 3 
of these 10, the most marked decrease was noted in those who had received rela- 
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tively large amounts of treatment. Although the number of patients is too small 
for one to draw any definite conclusions, the results suggested that when treatment 
is given repeatedly over a sufficiently long period of time there is a tendency 
toward reduction of the amount of reagin in the serum. However, this decrease 
in reagin content is not essential for good clinical results. Many of the patients 
whose serum showed either only a slight increase or no change at all in the 
reagin content had just as good clinical results. 

In an attempt to verify the findings of Cooke and co-workers on the inhibitor 
substance, the results were irregular and inconclusive, even in the serum of 
patients who had been heavily treated over a period of two years. 

No significant change in the complement-fixing or precipitating activity could 
be demonstrated in the serum even of heavily treated patients. 


DiFFusE Mucom CARCINOMATOSIS OF THE LuNGs. K. L. TERPLAN and Emersox 
HOo.itey. 





WASHINGTON SOCIETY OF PATHOLOGISTS 
H. E. Racwe, President 
Regular Meeting, Oct. 7, 1939 


V. H. Cornet, Secretary 


FILARIASIS OF THE TESTICLE AND Epipipymis. H. E. RAGLe. 


Sections of a testicle and epididymis were presented from a white man aged 
36, a laborer, who had had recurring attacks of pain in the right testicle and 
occasional vomiting spells for the past three months. There was no history or 
evidence of venereal disease. This material was forwarded from Samoa. Physical 
examination showed the right testicle moderately enlarged and the epididymis 
enlarged and nodular. Roentgen examination of the chest gave negative results. 
The prostate was normal. The right testicle with the epididymis measured 6,5 
by 4 by 3 cm. On section the tunica albuginea was markedly thickened, and 
the testicle proper was atrophic, measuring only 2 cm. in diameter. The epididymis, 
which occupied the upper half of the specimen, was hard and nodular. Microscopic 
examination revealed a markedly thickened and vascular tunica albuginea and 
cross sections of gravid female Wuchereria bancrofti in dilated lymph vessels. 
The testicle was atrophic, and in a few areas there were dilated lymph vessels in 
the connective tissue stroma, which contained filaria. The epididymis also showed 
filaria. The diagnosis was filariasis with atrophy of the testicle. 


FetraAL ADENOMA OF THE Tuyrorm. Oscar B. HunNTER. 


Sections were presented together with a gross specimen from a white woman 
44 years of age who was admitted to the hospital on July 20, 1939, complaining 
of difficulty in swallowing and nervousness. The family history was noncon- 
tributory. Her illness apparently had its inception about ten years prior to 
examination, when an enlargement of the neck occurred, causing discomfort in 
swallowing. In 1935 the condition became worse, and at times dyspnea took place. 
After April 1939 the symptoms of pressure increased, causing great difficulty in 
swallowing and hoarseness. There was a history of palpitation, occurring infre- 
quently. Her last menstrual period was in May 1939. The patient was obese. 
The blood pressure was 125 systolic and 85 diastolic; the temperature, 98.6 F.; 
the pulse rate 98, and the respiratory rate, 26. The only positive finding was 
bilateral enlargement of the thyroid gland. Subtotal thyroidectomy was performed 
on July 21, 1939. A note at this time stated that the right lobe extended around 
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in back of the trachea, holding it in a fixed position. An uneventful recovery 
followed, and the patient was discharged on July 25. Histologically this tumor was 
classed as an adenoma, probably of fetal type. 


UNDIFFERENTIATED SMALL CELL CARCINOMA OF THE SMALL _ INTESTINE. 
V. H. CorneELt. 


Tissues were presented from a 43 year old white man, a mattress maker. The 
past and family history were not given. The onset of symptoms began about 
the middle of July 1938, with weakness, frequency of urination, shortness of 
breath, night sweats and no pain but drowsiness in the daytime. He was treated 
with prostatic massage, and a cystoscopic examination was made in September 
or October 1939. Pyelograms made on Feb. 15, 1939, were normal. Exploratory 
laparotomy was done February 17, at which time an inoperable mass was found 
in the midline and to the right in the abdomen, which involved the small intestine, 
cecum and omentum. A biopsy was reported as showing an inflammatory reac- 
tion with no malignant development apparent in the specimen. The blood o.. 
March 22 showed: sugar, 72 mg. and nonprotein nitrogen, 32 mg. per hundred cubic 
centimeters; red blood cells, 2,416,000 per cubic millimeter; hemoglobin, 60 per 
cent; white cells, 8,500 per cubic millimeter, with 87 per cent neutrophils, 3 per 
cent monocytes and 10 per cent lymphocytes. The urine was normal. Autopsy, 
April 19, one hour and five minutes post mortem, disclosed a fibrous mass of 
coiled intestine involving the lower end of the jejunum, measuring approximately 
10 inches (25 cm.) in length and 3 inches (7.5 cm.) in diameter. On gross section 
the intestinal lumen was patent throughout the mass, and there was no dilatation 
immediately above the mass; the portion of the intestine involved was fibrous and 
firm, with thick walls, which were friable and easily penetrated in places, but 
neither the serosa nor the mucosa appeared involved in the abnormal thickening 
of the muscle layers. A few neighboring mesenteric nodes were small, firm. 
discrete and on section firm and grayish white. Except for fibrous adhesions to 
the omentum and adjacent coils of intestine there were no evidences of extension 
or metastases to other organs. The transition from the mass to the normal 
intestine above and below was abrupt, with no apparent acute inflammatory process. 
The rest of the gastrointestinal tract and all other thoracic and abdominal organs 
showed nothing pertinent. The head was not opened. The prosector considered 
the possibility of this condition being (1) an argentaffine tumor or (2) sclerosing 
ileitis. 

Histologically, the regional lymph nodes showed ingasion by the tumor, but 
all other organs were not so involved. The tumor itself was generally limited 
to the muscle coat with some necrosis and inflammation of the mucosa and 
submucosa. The tumor cells varied from small round to large multinuclear poly- 
hedral ones. There was no definite architecture, though in places a stalklike 
structure was noted, probably due to necrosis, with some persistent cells near the 
vascular supply. By Fontana stain no granules were seen within the cells. 
Reticulum stains showed islands of cells with the reticulum not in intimate 
association with them. For want of a better designation, this has been classed 
as an undifferentiated small cell carcinoma of the small intestine. 


GRANULOSA CELL Tumors OF THE Ovary. GEoRGE TOLSTOI. 


Sections were presented of an ovary removed from a 28 year old white woman, 
who was admitted to the hospital April 27, 1939, for removal of an ovarian cyst. 
Her menstrual history began at the age of 14; the periods were regular, with a 
twenty-eight day cycle, but menstruation was prolonged for six days. She had 
been married for two and one-half years, and although she had desired children 
she had not become pregnant. In April excessive menorrhagia was noted. This 
persisted for six days and subsided. Soreness was noted April 20, with pain in 
both lower quadrants of the abdomen. A mass was found in the lower left 
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quadrant, about the size of a grapefruit. The left ovary was removed April 27; 
convalescence was uneventful, and the menstrual periods have been regular again, 
The histologic picture together with the clinical findings favor a diagnosis of 
granulosa cell tumor. 

(In discussion the spindle shape of many of the cells was remarked on, the 
possibility of an arrhenoblastoma considered and the relation of these tumors to 
the menstrual history discussed. The general opinion favored a diagnosis of 
granulosa cell tumor. ) 


A Case or CHONDROMYXxOSARCOMA. J. H. McNINcH. 


In 1938 a white man aged 62 years was admitted to the hospital for excision 
of several subcutaneous nodules; one was on the perineum; the others were on 
the face. The patient was born in 1876 and began to complain of pain in the upper 
third of the left fibula in 1898. In 1922 he was operated on and told that a portion of 
the fibula was removed and that the diagnosis was sarcoma. There was recurrence 
locally in soft tissues, treated by roentgen rays and excision on several occasions 
and resulting finally in amputation of the leg above the knee in 1931. The first 
tissue, from the leg, was received by the Army Medical Museum in 1929, at which 
time a diagnosis of chondromyxosarcoma was made. A possible metastatic lesion 
in the subcutaneous tissues of the neck was reported in 1929, but no examination of 
tissue was made at that time. In 1938 this lesion was excised, together with other 
nodules in the subcutaneous tissues of the face, neck and perineum, and all were 
found to be metastatic lesions. In July 1939 roentgen examination showed metastasis 
to the right clavicle. This was apparently the first metastatic lesion in bone. The 
patient is now alive, seventeen years after the primary removal of the tumor, 
in 1922, and ten years after the appearance of the first metastatic lesion, in 1929, 





Book Reviews 


Handbuch der Virusforschung. Edited by Prof. Dr. R. Doerr, Basel, and ° 
Prof. Dr. C. Hallauer, Berne, Switzerland. Volume 1. Paper. Price 66 
reichsmarks. Pp. 546, with 71 illustrations, some in color. Vienna: Julius 
Springer, 1938. 

This is the first of two volumes of a handbook prepared by several Swiss, 
German, British and American collaborators. Some of the chapters are written in 
German, some in English. The purpose of the book is to cover the broad aspects 
of the study of viruses beyond the circumscribed field of the practical application ~ 
to virus diseases. The interrelations with physics, with the chemistry of proteins, 
with the general physiology of cells and with genetics, the methods of study and 
the problems involved were to be considered to a greater extent than had been done 
heretofore. A study of the volume proves that these objectives have been accom- 
plished to a remarkable degree. The consideration of special details of each subject 
does not obscure the wider aspects and relations. The facts concerning viruses 
are treated as a part of the natural sciences. 

The method of synthesis is at its best in the first part, on the history and the 
problems of the study of viruses, by R. Doerr. The subject is treated as the his- 
tory of problems as they have evolved since 1892, when Iwanowsky reported his 
filtration experiments. The presentation is profound, philosophic, stimulating and 
highly critical. The 109 pages should be read by every one interested in natural 
sciences and obviously by every microbiologist. 

Elford presents in the first chapter of the second part the methods for deter- 
mining the sizes of viruses and of bacteriophages, on 94 pages. This English 
chapter deals with methods, their technics, their application and the results. Ul!tra- 
filtration and centrifugation, analysis and ultraviolet photography are treated 
clearly and fully. A short chapter by Haitinger presents the technic and the results 
of research by means of fluorescence microscopy. Another by Kaiser deals with 
the staining of viruses and has some excellent colored illustrations, Findlay is 
the author of a chapter on inclusion bodies and their relationship to viruses. Cyto- 
plasmic and intranuclear inclusions and their significance are discussed. Hallauer 
is responsible for a chapter on the cultivation of viruses in tissue explants and 
Burnet of Melbourne for one on the growth of viruses on the chorioallantois of 
the chick embryo, a method based on the discovery of Woodruff and Goodpasture. 
The last chapter, by Stanley of the Rockefeller Institute for Medical Research, 
on the biochemistry and biophysics of viruses, deals with the inactivation of viruses 
by different agents, with the concentration and purification of these agents and 
with their chemical and physical properties. Each chapter is followed by a com- 
prehensive bibliography. As evidenced by the names of the authors, every subject 
was dealt with by a master. The paper, the print and the illustrations are excellent. 
There is little doubt that the book will be invaluable to all who are interested 
in viruses. 

The second volume will deal with viruses as agents of infection, with natural 
susceptibility to viruses, with acquired immunity and with experimental studies 
on viruses that are pathogenic for plants. The index for the whole work will 
be in the second volume. 


Clinique et pathologie comparée. Vénéréologie—cancérologie—derma- 
toses, médecine générale—phyto-pathologie. L. Bory. Price 50 francs. 
Pp. 239. Paris: Masson & Cie, 1939. 


: Bory, a dermatologist, has been interested for many years in veterinary medi- 
cine. He has studied diseases of the skin in animals, utilizing the material of 
the veterinary school in Paris. In 1936 he published a book on comparative 
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dermatology in collaboration with Henry of the veterinary school. He was 
prompted to write the present book by the realization that while there are treatises 
on human pathology, on veterinary medicine and on plant pathology, none js 
available that deals synthetically with the pathology of man, animals and plants, 
The basic thesis is that the diseases of man, animals and to some extent also 
plants are similar, that they are controlled by the same fundamental laws and 
that by their study the different branches of pathology will be mutually enriched, 
Among students of human pathology there has been a lack of interest in veterinary 
medicine. To stimulate that interest is the main purpose of the book, and it can 
be stated at the outset that the aim has been achieved. The subjects discussed in 
the book are: spontaneous and experimental venereal diseases of animals; the 
so-called syphiloid of the cat (better known as cancroid of the lip of the cat) 
and its similarity to Hodgkin’s lymphogranuloma in man; a comparison of benign 
and malignant tumors and tumors thought to be due to parasites, in man and 
animals; scabies and parasitic infections of the skin; the tuberculous infections, 
including the so-called paratuberculous infections of the skin; leprosy; typical 
cutaneous lesions as, for instance, eczema, neurodermatitis and lichen; the com- 
parative pathology of infectious jaundice and that of epilepsy. As is evident from 
this list, the topics are rather disconnected. The conditions are compared in man 
and animals and the relations brought out, though not always convincingly. One 
cannot fail to notice that the enthusiasm of the author to find similarities tends 
to lead him astray. Some of his correlations do not impress one as having a 
sound foundation, That is frequently the case with pioneers, and as such, it does 
not detract too much from the importance of the book. That there are diseases 
common to man and animals is well brought out in the ninth chapter, in which the 
professional afflictions of veterinarians are presented. An introduction to the 
pathology of plants concludes the book. 

It is sometimes misleading when in describing diseases of animals terms are 
used whose meaning in human pathology is entirely different. In future com- 
parative studies that error will have to be corrected. Some defects are due to 


an improper use of terms—e. g., “active immunity” and “passive immunity,” 
which have a well established meaning and which the author uses, unfortunately, 
in an entirely different sense. Another defect is a scanty and obyiously defective 
bibliography. An index is missing. 


Symposium on the Synapse. Herbert S. Gasser, Joseph Erlanger, Detlev W. 
Bronk, Rafael Lorente de NO and Alexander Forbes. (Reprinted from the 
Journal of Neurophysiology [2:361, 1939].) Cloth. Price, $2. Pp. 113. 
Springfield, Ill., and Baltimore, Md.: Charles C. Thomas, Publisher, 1939. 

This book contains the contributions, revised, to the symposium on synaptic 
transmission held during the 1939 meeting of the American Physiological Society. 
The speakers and the subjects covered were as follows: Herbert S. Gasser, 
“Axons as Samples of Nervous Tissue”; Joseph Erlanger, “The Initiation of 
Impulses in Axons”; Detley W. Bronk, “Synaptic Mechanisms in Sympathetic 
Ganglia”; Rafael Lorente de N6, “Transmission of Impulses Through Cranial 
Motor Nuclei,” and Alexander Forbes, “Problems of Synaptic Function.” 

From the list of subjects it will be obvious that the discussion was not narrowly 
confined to the mechanism by which nerve impulses are transmitted from one 
neuron to the next across a point of contact called the synapse, but that instead 
the data concerning the physiology of such diversified structures as axons, sympa- 
thetic ganglions and cranial motor nuclei were organized as an indirect attack 
on the mechanism of synaptic transmission, which has eluded direct experimenta- 
tion. Doubt was thrown on the common belief that the manifestations of synaptic 
activity are exclusively found at the junction between neurons by the presentation 
of examples of synaptic peculiarities which may appear in polarized nerve fibers, 
by the recognition of increased or decreased excitability of axons varying with 
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the electrical sign of the after-potential, which suggests a mechanism for inhibition, 
and by the emphasis on internuncial activity involving closed “self re-exciting 
chains.” It was shown that many central phenomena may be explained in terms 
common to the peripheral nervous system. 

Finally, the overheated controversy between the chemical theory, according to 
which an exciting substance, perhaps acetylcholine, is released at the terminations 
of a neuron on the dendrites or cell body of a successive neuron, and the electrical 
theory, according to which the physical effects of a potential gradient will excite 
a synapse, was largely avoided. Gasser, Erlanger and Lorente de N6 considered 
electrical phenomena exclusively, Forbes stressed the possibility of chemical trans- 
mission, and Bronk utilized both, in the attempt to portray the function of the 
sympathetic ganglions. Each of them acknowledged the existence of both chemical 
and physical factors. Indeed, it was suggested by Forbes that electrochemical 
events exist in such a relation that the electrical or chemical properties of trans- 
mission emerge according to the type of experiment performed, much as experi- 
ments on light in physical laboratories show corpuscular or wave action according 
to the type of experiment performed. 


La recherche de la paternité par les groupes sanguins. Etude technique 
et juridique. L. Christiaens. Paper. Price 26 francs. Pp. 108. Paris: 
Masson & Cie. 


Christiaens is a member of the Institute of Legal and of Social Medicine at 
Lille, France, where he and a group of investigators have devoted themselves to 
the study of blood groups with particular attention to the use of blood grouping 
for exclusion of paternity. The chief of the institute, J. Leclercq, wrote an intro- 
duction to the monograph. It seems that certain special features of the French 
legal code with regard to the problem of paternity make the medicolegal applica- 
tion of blood groups difficult. The French students of blood groups find it hard 
to arouse the interest of jurists. The purpose of this monograph is to create 
interest in, and to enhance appreciation of, the possibility of excluding paternity 
by blood grouping. First comes a discussion of the general aspects of blood groups ; 
the problems of inheritance are clearly presented. The technical details and the 
legal aspects of blood grouping are discussed, with special attention to conditions 
in France. Christiaens studied the legal status of blood grouping in most countries, 
and the results are instructively summarized. In the concluding chapter the out- 
look for the future of the procedure in France and its social implications are 
taken up. The importance of expert technic and of sufficient experience in inter- 
preting the results is stressed. The handy little volume can be recommended to 
all interested in blood grouping and its medicolegal applications. 


Epidemic Encephalitis. Etiology, Epidemiology, Treatment. Third Report 
by the Matheson Commission, Willard C. Rappleye, chairman. Cloth. Price $3. 
Pp. 493. New York: Columbia University, 1939. 


This is the third summary of published data relating to the epidemiologic 
aspects, causes and treatment of epidemic encephalitis. The first report was pub- 
lished in 1929, the second in 1932. The present report is a useful reference book 
for workers on any of the various forms of epidemic encephalitis or allied diseases. 
It covers as fully as possible the work done anywhere on the three phases of 
encephalitis mentioned in the title during the period from the beginning of 1930 
through the first half of 1937. Many important publications of the second half of 


1937 and the first half of 1938 are included also. There are author and subject 
indexes, 
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ELECTROGRAPHIC PatTERNS. Arlie R. Barnes, M.D., Mayo Clinic, Rochester, 
Minn. Cloth. Pp. 197, with 94 illustrations. Price $5. Springfield, IIL, and 
Baltimore, Md.: Charles C. Thomas, Publisher, 1939. 


Tue Hospitat CARE OF NEUROSURGICAL PATIENTS. Wallace B. Hamby, M.D, 
F.A.C.S., Associate Professor of Neurology and Instructor in Surgery, University 
of Buffalo School of Medicine, Buffalo. Cloth. Pp. 118, with 24 illustrations, 
Springfield, Ill., and Baltimore, Md.: Charles C. Thomas, Publisher, 1939, 


THE DIAGNOSIS AND TREATMENT OF DISEASES OF THE EsopHacus. Porter 
P. Vinson, B.S., M.A., M.D., D.Sc., F.A.C.P., Professor of Bronchoscopy, Medical 
College of Virginia, Richmond, Va. Cloth. Pp. 224, with 98 illustrations. Price 
$4. Springfield, Ill., and Baltimore, Md.: Charles C. Thomas, Publisher, 1939, 


HANbDBOOK oF PusLic HEALTH BACTERIOLOGY AND CHEMISTRY. GENERAL 
INFORMATION REGARDING EPIDEMIOLOGY, COLLECTION AND SHIPMENT OF SPECI- 
MENS, AND BACTERIOLOGIC, SEROLOGIC AND CHEMICAL ProcepuRES, 1939. Edited 
by M. S. Marshall. Paper. Pp. 150. San Francisco: J. W. Stacey, Inc., 1939, 


PatHoLocy. AN INTRODUCTION TO MEDICINE AND SurRGERY. J. Henry Dible, 
M.B., F.R.C.P., Professor of Pathology, University of London; and Thomas B. 
Davie, M.D., M.R.C.P., Professor of Pathology, University of Liverpool. Cloth. 
Pp. 931, with 374 illustrations. Price $10. Philadelphia: P. Blakiston’s Son & 
Co., 1939. 

Harvey CusHINc’s SEVENTIETH BirTHDAY Party. Apri 8, 1939. SPEECHES, 


LETTERS, TRIBUTES. Published for the Harvey Cushing Society. Cloth. Pp. 146, 
with frontispiece. Price $3. Springfield, Ill.: Charles C. Thomas, Publisher, 1939. 
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Abdomen: See also Gastrointestinal Tract; etc. 
carcinoma cells in thoracic and in abdominal 
fluids, *283 
multiple uterine and extragenital tumors pro- 
duced by estradiol benzoate, 918 
Ablondi, F. B.: Preparation of purified anti- 
pneumococcus antibodies, 757 
Abnormalities and Deformities: See Acro- 
megaly; and under names of organs and 
regions, as Heart, abnormalities; Pharynx, 
abnormalities ; etc. 
Abscess: See under 
regions 
Acid, Amino: See Aminoacids 
Ascorbic: See Vitamins, C 
Cevitamic: See Vitamins, C 
Silicic: See under Pneumoconiosis 
Acromegaly and arterial tension, 589 
Adamantinoma, rupture of aneurysm into pitui- 
tary adamantinoma, 405 
Adams, C. 0.: Regional fibrocystic disease, 270 
Adams, W. E.: Obliteration of pleural space 
following pneumonectomy, 
Adenoma, anterior pituitaries of old rats, 265 
fetal adenoma of thyroid, 922 
hyaline adenoma of cervix, 920 
hyperparathyroidism due _ to parathyroid 
adenoma with death from parathormone 
[parathyroid extract] intoxication, 590 
uterine, in rabbit, 917 
Adhesions, new formation of elastic tissue in 
adhesions between serous membranes and 
in myocardial scars, *306 
Adipose Tissue: See Fat; Lipoma 
Adrenalectomy: See Adrenals 
Adrenals ; adrenal cortex and hypoglycemia, 763 
changes in experimental hyperthyroidism, 257 
effect of sex hormones on renal excretion of 
electrolytes after adrenalectomy, 91 
hemorrhage; acute meningococcic inflamma- 
tion of adrenals (Waterhouse-Friderichsen 
syndrome), 742 
hypophysectomy in rat, 256 
regeneration of adrenal gland following enu- 
cleation, 91 
Age, changes produced by estrogen, 914 
Old: See Old Age 
postmortem weight of “normal” human spleen 
at different ages, 742 
Agglutination, type-specific substance 
group A hemolytic streptococci, 747 
Ageglutinins: See also Antigens and Anti- 
bodies ; Blood, groups; Immunity ; Undulant 
Fever; etc. 
development in children with dysentery due to 
Shigella paradysenteriae Flexner, 418 
flocculation of alcoholic red cell extracts by 
different types of human _heterogenetic 
hemagglutinins, 99 
© resistance to Vi strains, 748 
~~ woe type XIV and human red cells, 


names of organs and 


from 


Agglutinogens: See Blood, groups 

Air Passages: See Respiratory Tract 

Alcohol, organic lesions produced by polyvinyl 
alcohol in rats and rabbits; toxicopatho- 
aot ncestigntion of experimental thesauro- 
sis, 


929 


Alcoholism: See also Liver, cirrhosis 
intoxication and resistance to infection, 261 

Allergy: See Anaphylaxis and Allergy 

Alvarenga prize, 400 

Amebiasis, bacterial association in, 746 

Se solid to cystic degeneration in, 


American Pharmaceutical Manufacturers’ Asso- 
clation, prize, 400 
Amerongen prize, 400 
Aminoacids in plasma protein formation, 766 
Ammonia and Ammonium Compounds, fat emboli 
in experimental sodium or ammonium hy- 
droxide poisoning, 908 
Amyloidosis, elective insular (para-) amyloidosis 
of pancreas, 93 
Anaphylaxis and Allergy: See also Arthus Phe- 
nomenon; Asthma; Tuberculosis; etc. 
conditions in skin of tuberculous guinea pigs 
as demonstrated with vital dye, 96 
—- of anaphylaxis and histamine on heart, 


fatal anaphylactic shock in man, 409 

histologic study of blood cells and blood ves- 
sel walls in anaphylactic shock in chick 
embryo, 740 

Anderson, E. 0.: Dissecting aneurysms simu- 
lating syphilitic heart disease with aortic 
regurgitation, 421 

Andrew, W.: Origin and significance of binu- 
cleate Purkinje cells in man, *821 

Andrews, A. H.: Bronchial obstruction pro- 
duced by cardiovascular anomalies, 271 

Androgens, influence on growth and metastasis 
of Brown-Pearce epithelioma, * 

Andrus, W. DeW.: Absorption and utilization of 
vitamin K; studies in experimental animals 
and in man, 774 

Anemia, experimental hypoplastic anemia in 
pigeon and its utilization as basis for bio- 
logic assay of specific hemocytopoietic 
stimuli, 759 

histologic investigation into pyloric gland 
organ in pernicious anemia, 590 

nephritis and hemoglobin production in, 589 

nutritional cytopenia in monkey, 401 

pernicious, gastroscopic observations in, 590 

Anesthesia, intoxication and resistance to in- 
fection, 261 

Aneurysm at base of brain, 908 

dissecting aneurysms simulating syphilitic 
heart disease with aortic regurgitation, 421 

medial degeneration of aorta as seen in 12 
cases of dissecting aneurysm, *1 

pulmonary arterial aneurysm in tuberculous 
cavities, 906 

rupture into pituitary adamantinoma, 405 

spontaneous subarachnoid hemorrhage and 
congenital “‘berry” aneurysms of circle of 
Willis, 906 

traumatic origin in arteries at base of brain, 
9 

Angioma, pulsating (generalized telangiectasia) 
of skin associated with hepatic disease, 403 

Angiosarcoma, gemmangioma and its relation- 
ship to angiosarcoma, 918 

Anthracosis: See Pneumoconiosis 

Antibodies: See Antigens and Antibodies 

Antigens and Antibodies: See also Agglutinins ; 
Immunity; Lipoids; Precipitin; and under 
specific antigens and reactions, as Bacteria, 
abortus and melitense group; Pneumococci ; 
etc. 

antibody purification, 595 

antibody response to swine influenza, 740 

distribution of glycolipoidal antigen among 
Neisseriae, 764 
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Antigens and Antibodies—Continued 
effect of estrogenic and ovariectomy on nor- 
mal antibody content of serum of mature 
rabbits, 917 
photo-oxidation of, 757 
soluble antigen of myxoma, 266 
surface films of, 596 
test of lattice hypothesis with bivalent hap- 
ten, 754 
Antiserum: See under names of various diseases 
Antitoxin: See under Diphtheria;  Staphylo- 
cocci; Tetanus; etc. 
Aorta, Aneurysm: See under Aneurysm 
dissecting aneurysms simulating syphilitic 
heart disease with aortic regurgitation, 421 
etiology of hypertension resulting from coarc- 
tation of, *676 
medial degeneration as seen in 12 cases of 
dissecting aneurysm, *1 
medial degeneration; study of 210 routine 
ow specimens by serial block method, 


Apparatus, compact dehydrator; new device for 
dehydrating and embedding tissues, *538 
magnetic electron microscope and its use in 

biology, 417 
Appendicitis, experimental proof of obstructive 
origin in man, 759 
purulent peritonitis following appendicitis due 
to member of typhoid bacillus group, Eber- 
thella oedematiens, de Assis, 122 
Aqueous Humor, membrane formation at lipoid- 
aqueous interfaces in tissues; correlation of 
morphologic and chemical aspects, *177 
Arbesman, C. E.: Effect of specific treatment on 
serum of patients sensitive to ragweed, 921 
Arteries: See also Aneurysm; Aorta; Arterio- 
sclerosis; Blood pressure; Blood vessels; 
Embolism; Periarteritis; etc. 
anatomy of pyelonephritic contracted kidneys, 
593 


5 
arterioles of pancreas, liver, gastrointestinal 
tract and spleen in hypertension, 404 
coronery; effects of anaphylaxis and his- 
tamine on heart, 912 
coronary; varieties of single coronary artery 
in man occurring as isolated cardiac ano- 
malies, 92 
histologic changes following vascular spasm in 
central nervous system (pitressin episodes), 
*697 
Renal: See under Kidneys 
transposition of great cardiac vessels with 
reference to phylogenetic theory of Spitzer, 
*427 
Arteriosclerosis, 278 
coronary artery disease analyzed post mortem, 
vascularization of atherosclerotic lesions, 257 
Arthritis: See also Rheumatism 
chronic, in wild mammals, 907 
deformans; infarction of bones in caisson 
disease, 260 
Arthus Phenomenon, relation of circulating pre- 
cipitins to, 270 
Asbestosis: See Pneumoconiosis 
Ashburn, L. L.: New bone formation in pri- 
mary carcinoma of prostate gland, *145 
Atherosclerosis: See Arteriosclerosis 
Atrophy: See also under names of organs and 
regions 
of cremaster muscle, *141 
Aujeszky’s Disease: See Pseudorabies 
Autopsies, question of right of coroner to author- 
ize autopsy without holding inquest, 602 
Avitaminosis: See under Vitamins 


BCG: See under Tuberculosis 
Bacilli: See Bacteria 
Bacteria: See also under Meningococci; Pneu- 
mococci; Streptococci; Tubercle Bacilli; 
Typhoid, bacilli; Viruses ; etc. 
Abortus and Melitense Group: See also Un- 
dulant Fever 
abortus and melitense group; antigenic prepa- 
rations from Brucella melitensis, 913 
abortus and melitense group; antigenic sur- 
face of smooth Brucella abortus and melli- 
tensis, 913 
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ee 
absorption of bacteriophage by bl 
p bacteria, 746 7 Sood a 
ordet-Gengou’s: See Whooping © 
sroumeey® See Dysentery —— 
rth’s: See Bacteria, typhoi . 
Typhoid, bacilli yphold group; 
Fusiformis: See Spirochetosis 
Hemophilus: See Whooping Cough 
Influenza: See Influenza 
Pertussis: See Whooping Cough 
Shiga’s: See Dysentery 
— of “rough” and “smooth” colonies 


Typhoid Group: See also Typhoid, bacillj 

typhoid group; purulent peritonitis following 
— due to member of typhoid 
acillus group, Eberthella oedemati 
Assis, 122 ~~ 

vine and bacterial infection of chick embryo, 


Bacteriophage, absorption by bloo 
bacteria, 746 1 
chemical change during lysis of B. coli, 911 
microscopic observations on bacteriophage of 
Bacterium coli, 409 
Bacterium: See Bacteria 
Bailey, F. R.: Primary intramedullary neuro- 
fibroma of humerus, *716 
Baker, A. B.: Cerebral lesions in h i 
cemia ; experimental investigations, *298 
Bale, W. F.: Excretion of radioactive tron ip 
dogs, 758 
Bauer, J. T.: Use of solid carbon dioxide in 
lata of gross pathologic specimens, 


Baumann, C. A.: Production of xanthoma in 
rabbits, *163 , 
Beard, R. R.: Effects of sulfanilamide, pheno- 

thiazine and thionol in experimental trich- 
inosis, 756 
Beit memorial fellowships for medical research 
London, 400 / 
Benda, C. E.: Microscopic study of spheno- 
occipital synchondrosis in mongolism with 
comparison of this growth disorder with 
cretinism and chondrodysplasia, 274 
Bennett, G. A.: Passage of proteins from vas- 
cular system into joints and certain other 
body cavities, 755 
Passage of type III pneumococci from blood 
stream into joints and certain other body 
cavities of rabbits, 766 
Benzanthracene, effect of 1,2,5,6-dibenzanthra- 
cene on growth of yeast, 745 
transplantable lymphosarcoma in mice, 412 
Benzpyrene and transplanted carcinoma, 599 
attempts to propagate fowl tumors produced 
by benzpyrene and by virus; sites of im- 
plantation used: eye of chicken and chorio- 
allantoic membrane of chick embryo, *212 
inflammation and carcinogenesis, 414 
monocytic leukemia and other neoplastic dis- 
eases, 101 
Beres, D.: Effect of thorotrast (colloidal thor- 
jum dioxide) on ependymal lining and re 
lated parts of brain, *49 
Berg, B. N.: Adrenal cortex and hypogly- 
cemia, 763 
Bernheim, A. I.: Acute postoperative esopha- 
geal, gastric and duodenal ulcerations; 
further study of pathologic changes in 
shock, *129 
Bernstein, M.: Aleukemic plasma cell leukemia 
with hemorrhagic phenomena, 420 
Bile Ducts: See also Biliary Tract; Gallbladder 
effect of repeated transfusions on serum phos- 
phatase of dogs with partial and complete 
biliary obstruction, 766 
Biliary Tract: See also Bile Ducts; Gallblad- 
der; Liver 
so-called biliary cirrhosis, *37 
Biopsy: See under Brain; Liver 
Bittinger, I.: Absorption and utilization of 
vitamin K; studies in experimental animals 
and in man, 774 
Black, J. R.: Vitamin C deficiency and intes- 
tinal fusospirochetosis, *503 
Blennorrhea: See Conjunctiva 
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: See also Erythrocytes; Hemoglobin and 
Bieee  cesienin Compounds ; Leukocytes 

absorption of radioactive iron, 758 

cells; absorption of bacteriophage by blood 
cells and bacteria, 746 

cells ; histologic study of blood cells and blood 
yessel walls in anaphylactic shock in chick 

bryo, 740 

Pewee occurring in blood preserved during 
many weeks and therapeutic effect of such 
blood, 417 

coagulaticn; rate of thrombin formation in 
normal and in hemophilic blood, 767 

coagulation; role of thrombaplastin in blood 
clotting, 767 

Diseases: See also Anemia ; Leukemia ; etc. 

diseases, institute on, 90 

fats and lipoids; sustained hyperlipemia of 
dietary origin, 762 

Groups: See also Agglutination ; Blood, trans- 
fusion; Paternity 

groups; blood subgroups Ai and Az, 416 

groups; heredity of subgroups Ai and As, 


97 

groups ; ee of agglutinogens A, B, 
M and N, 9 

groups; properties in sheep, 100 

Parasites: See Malaria 

passage of pneumococci into lymphatics, 96 

phosphatase, cause of elevation in jaundice, 740 

phosphatase; effect of repeated transfusions 
on serum phosphatase of dogs with partial 
and complete biliary obstruction, 766 

pressure, high; acromegaly and arterial ten- 
sion, 589 

pressure, high; arterioles of pancreas, liver, 
gastrointestinal tract and spleen in hyper- 
tension, 404 

pressure, high; etiology of hypertension re- 
sulting from coarctation of aorta, *676 

pressure, high; genesis of renal hypertension, 
88 


5 

pressure, high ; new method of producing renal 
insufficiency and hypertension in rabbit, 
401 


proteins; aminoacids in plasma protein for- 
mation, 766 


proteins; estimation of plasma and serum 
protein, 106 
proteins; surface films of antibodies and 


antigens, 596 
role played by trauma in dissemination of 
tumor fragments by circulation; tumor 
studied: Brown-Pearce rabbit epithelioma, 
*851 
stability of ascorbic acid in, 763 
sugar; adrenal cortex and hypoglycemia, 763 
sugar; cerebral lesions in hypoglycemia; ex- 
perimental investigations, *298 
tests; New Jersey provides for blood tests in 
paternity cases, 738 
transfusion; behavior of hemoglobin after 
blood transfusion, 95 
Transfusion Betterment Association 
York City; blood donor bureau, 105 
transfusion; blood subgroups Ai and Ae, 416 
transfusion ; effect of repeated transfusions on 
serum phosphatase of dogs with partial and 
complete biliary obstruction, 766 
transfusion in America, 104 
Vessels: See also Arteries; Capillaries; Peri- 
arteritis ; etc. 
vessels ; annual Gross lecture; further studies 
on pathogenesis of vascular disease, 124 
vessels; histologic changes following vascular 
spasm in central nervous system (pitressin 
episodes), *697 
Vessels; histologic study of blood cells and 
blood vessel walls in anaphylactic shock in 
chick embryo, 740 
Vitamins: See Vitamins 
Bloom, F.: Classification and pathology of renal 
disease in dog; comparison with nephritis in 
man, *236 
Body build and heart size, 741 
Bollman, J. L.: Sustained hyperlipemia of die- 
tary origin, 762 
Boncoddo, N.: Effect of repeated transfusions 
on serum phosphatase of dogs with partial 
and complete biliary obstruction, 766 
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Bones: See also under names of bones 

action of estrogen on skeletal tissues of im- 
mature guinea pigs, *340 

changes in experimental hyperthyroidism and 
in exophthalmic goiter, 92 

Diseases: See Osteitis; etc 

effect of potassium iodide on bone and cartil- 
age in thyroidectomized immature guinea 
pigs, *846 

growth ; effect of gonadectomy and administra- 
tion of anterior pituitary extract on car- 
—_ and bone of immature guinea pigs, 


infarction in caisson disease, 260 

malignant giant cell tumor of, 412 

marrow; experimental hypoplastic anemia in 
pigeon and its utilization as basis for bio- 
logic assay of specific hemocytopoietic 
stimuli, 759 

marrow; transplantation of tooth germ ele- 
ments to marrow cavities of tibias of kit- 
tens, *199 

microscopic study of spheno-occipital synchon- 
drosis in mongolism with comparison of this 
growth disorder with cretinism and chon- 
drodysplasia, 274 

new bone formation in primary carcinoma of 
prostate gland, *145 

post-traumatic (but not postfractural) rare- 
faction of long bones, 114 

primary reticulum cell sarcoma of bone, 413 

regeneration, 402 

regional fibrocystic disease, 270 

sarcoma ; factors influencing prognosis, 414 

Boox Reviews: 


Biology of Bacteria: Introduction to General 
Microbiology ; A. T. Henrici, 425 

Cancer with Special Reference te Cancer of 
Breast; R. J. Behan, 128 

Clinique et pathologie comparée. Vénéréologie 
—cancérologie—dermatoses, médecine gén- 
érale—phyto-pathologie; L. Bory, 925 

Epidemic Encephalitis. Etiology, Epidemio- 
logy, Treatment, 927 

Etude morphologique et biologique sur les 
flagellés intestinaux parasites des Muridés. 
Etude comparative des flagellés du Cobaye; 
L. Morénas, 127 

Failure of Circulation; T. R. Harrison, 610 

Groupes sanguins. Leur application a la bio- 
logie & la médecine et aut droit; L. Hirsz- 
feld, 127 

Handbuch der Virusforschung; edited by R. 
Doerr and C. Hallauer, 925 

Lehrbuch der allgemeinen Pathologie und der 
pathologischen Anatomie; H. Ribbert, 611 

Maladie d’Aujeszky; P. Remlinger and 
Bailly, 425 

Problems of Ageing: Biological and Medical 
Aspects; edited by E. V. Cowdry, 280 

Recherche de la paternité par les groupes 
sanguins. Etude technique et juridique; L. 
Christiaens, 927 

Report of Medical Research Council for Year 
1937-1938 ; 610 

Sérum normal. Propriétés physiologiques ; 
D. Brocq-Rousseu and G. Roussel, 775 

Symposium on Synapse; H. S. Gasser, J. 
Erlanger, D. W. Bronk, R. Lorente de N6 
and A, Forbes, 926 

Willlam 3B. Wherry, 
Fischer, 281 


Books received, 282, 426, 612, 776, 928 
Boor, A. K.: Distribution of glycolipoidal an- 
tigen among Neisseriae, 764 
Bordet-Gengou Bacillus: See Whooping Cough 
Boyd, W. C.: Test of lattice hypothesis with 
bivalent hapten, 754 
Brain: See also Cerebellum ; Meninges; Nervous 
System ; etc. 
and endocrine glands in old age, 743 
Aneurysm: See under Aneurysm 
biopsy studies in cerebral changes in schizo- 
phrenia and manic depressive psychosis, 259 
blood supply ; hematoencephalic barrier, 405 
cerebral lesions in hypoglycemia ; experimental 
investigations, *298 
concussion of, 744 


Bacteriologist; M. 
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Brain—Continued 
effect of thorotrast (colloidal thorium dioxide) 
on ependymal lining and related parts of 
brain, *49 
genesis of microglia in human brain, 404 
herniation not heretofore described, 259 
lesions of nervous system in hyperinsulinism, 


276 

origin and significance of binucleate Purkinje 
cells in man, *821 

spontaneous subarachnoid hemorrhage and 
congenital “‘berry’’ aneurysms of circle of 
Willis, 906 

Breast, cancer; extra-chromosomal theory of 

breast cancer in mice, 751 

onaeer's inhibition of tumors by carcinogens, 
0 


cancer; tumors in mice, 600 
functional activity of mammary gland of rat 
in relation to mammary carcinoma, 914 
intracapillary microscopic metastatic mam- 
mary gland carcinoma of lungs and other 
viscera, *865 
mammary gland in high and low tumor strain, 
598 
synergistic effect of heptylaldehyde and 
methylsalicylate on spontaneous tumors of 
mammary gland in mice, 917 
Bright’s Disease: See Nephritis 
Brinkhous, K. M.: Rate of thrombin formation 
in normal and in hemophilic blood, 767 
Bronchi, bronchial obstruction produced by car- 
diovascular anomalies, 271 
cancer; metastatic deposit of bronchial car- 
cinoma in hydrocele misdiagnosed ‘‘endo- 
thelioma,”’ 104 
Bronchitis, infectious, of chicks, *556 
Brotchner, R. J.: Etiology of hypertension re- 
sulting from coarctation of aorta, *676 
Brown, C. R.: Multiple plasmoma of ileum and 
colon, 112 
Brucella Abortus; Brucella Melitensis: See 
Bacteria, abortus and melitense group 
Brucellosis: See Undulant Fever 
Brunner’s Glands: See Duodenum 
Buchbinder, L.: Effects of sojourn in experi- 
mentally infected room on mouse virulence 
of strain of group B beta hemolytic strep- 
tococcus, 756 
Bunting, C. H.: New formation of elastic tissue 
in adhesions between serous membranes and 
in myocardial scars, *306 
Bursa, synovial sarcoma in serous bursae and 
tendon sheaths, 597 
Byrne, H. J.: Nature of immunity to Tricho- 
monas foetus infection in rabbits, 761 


Caisson Disease, infarction of bones in, 260 
Calcification, experimental studies of tissue cal- 
cification, 741 
Calvarium: See Frontal Bone 
Canary, Kikuth’s canary virus, *559 
Cancer: See also Epithelioma; Sarcoma; 
Tumors; etc.; and under names of organs 
and regions, as Breast; Bronchi; Intestines ; 
Kidneys; Liver; Lungs; Prostate ; Stomach ; 
Uterus ; etc. 
benzpyrene and transplanted carcinoma, 599 
cancer-producing tar from tobacco, 918 
carcinogenic and related noncarcinogenic hy- 
drocarbons in tissue culture, 915 
carcinogenic effect of papilloma virus, 267 
cells in thoracic and in abdominal fluids, *283 
chemoantigens and carcinogenesis, 915 
comparative activity of some carcinogenic hy- 
drocarbons, 751 
comparison of virus-induced tumors with tar 
tumors, 916 
effect of Heat on homologous material from 
Brown-Pearce tumor, 761 
eosinophilia in malignant tumors, 752 
estrogenic hormones and carcinogenesis, 599 
fellowships for cancer research, 738 
filterable tumors in fowls induced by tar, 918 
growth processes induced by estrogenic hor- 
mones, 102 
in frogs; its etiologic relation to virus and 
its habits of growth in vivo and In vitro, 109 
in rats treated with estrone, 264 
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Cancer—Continued 
increased susceptibility to Brown-Pearee car. 
cinoma, 
influence of androgens on _ growth and 
metastasis of Brown-Pearce e 
°777 pithelioma, 
inhibition of tumors by carcinogens, 600 
metastases; carcinoma of kidney j 
frog, 101 m leopard 
metastases; intracapillary microscopic me- 
tastatic mammary gland carcinoma of lungs 
and other viscera, *865 
mode of inception and lateral spread of cer. 
tain squamous cell carcinomas, 104 
resorption of injected tumor cells of Brown- 
Pearce carcinoma of rabbits in immunized 
animals, 919 
role played by trauma in dissemination of 
tumor fragments by circulation; ¢ 
studied: Brown-Pearce rabbit epithelioma 
*851 ‘ 
urine extractives in, 750 
Cannon, P. R.: Relation of circulatt 
cipitins to Arthus phenomenon, 270 = 
Capillaries: See also Blood vessels 
dyes and foreign proteins in normal and ma- 
lignant tissues, 914 
intracapillary microscopic metastatic mam- 
mary gland carcinoma of lungs and other 
viscera, *865 
passage of proteins from vascular system into 
joints and certain other body cavities, 755 
Carbohydrates: See also Dextrose; Glycogen; 
etc. 
antibody purification, 595 
cellular reactions to defatted tubercle bacilli, 
97 
polysaccharides from tubercle bacilli, 410 
surface films of antibodies and antigens, 59§ 
tuberculin protein and polysaccharide mole- 
cules, 98 
Carbon Dioxide, use of solid carbon dioxide 
(“dry ice’) in preparation of gross patho- 
logic specimens, *396 
Carcinoid: See Stomach 
Carcinoma: See Cancer 
Cardiovascular Diseases See also Blood ves- 
sels; Heart 
bronchial obstruction produced by cardio- 
vascular anomalies, 271 
Cardiovascular System See Arteries; Blood 
vessels; Heart; etc 
Cartilage, action of estrogen on skeletal tissues 
of immature guinea pigs, *340 
causal significance to traumatic ossification 
of fibrocartilage in tendon insertions, 274 
effect of gonadectomy and administration of 
anterior pituitary extract on cartilage and 
bone of immature guinea pigs, 739 
effect of potassium iodide on bone and car- 
tilage in thyroidectomized immature guinea 
pigs, *846 
experimental studies of tissue calcification, 
741 


Casey, A. E.: Effect of heat on homologous ma- 
terial from Brown-Pearce tumor, 761 
Cecum, chronic cecal disease of laboratory rats, 

58 


Jv 
Cells: See also Blood, cells; Cancer, cells; 

Neuroglia; Phagocytes and Phagocytosis; 
Tissue; etc. 

case of measles in which giant cells were ob- 
served in respiratory tract, 747 

cytology and histology of thyroid in animals, 
*870 

detection of glutathione in mitochondria and 
nucleus, 417 

disseminated giant cell reaction; possibly pro- 
dromal measles, 272 

inclusions; cytoplasmic inclusions in engorg 
ing tick, 97 

inclusions; virus disease of cats, 909 

multinucleate epithelial giant cells with in- 
clusion bodies in prodromal measles; report 
of autopsy, *386 

vitamin A and tumor mitochondria, 266 

Cerebellum, medulloblast and medulloblastoma, 

404 


Cerebrospinal Fluid, effect of sulfapyridine on 
viability of meningococci in spinal fluid, 920 
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ix: See under Uterus 
Sonstante: See Leukocytes 
Chemotropism: See Leukocytes 
Chest: See Thorax 
Chickenpox; varicella, *570 
Chloroma, porphyrins in biology and pathology, 


744 a 
Jangioma in hepatolithiasis, 605 
eeetiis See Gallbladder 
Cholera, hog cholera, *556 
Cholesterol: See also Lipoids 
determination of cholesterol and cholesterol 
esters in tissues by Schoenheimer-Sperry 
method, 744 
production of xanthoma in rabbits, *163 
Chondrodysplasia, microscopic study of spheno- 
occipital synchondrosis in mongolism with 
comparison of this growth disorder with 
eretinism and chondrodysplasia, 274 
Chondromyxosarcoma, case of, 924 
Chorioangioma of placenta, 418 
Choriomeningitis: See Meningitis 
Choroid Plexus, papillary tumor in newborn in- 
fant, *390 
Circle of Willis: See under Brain 
Coccidioides, studies in metabolism 
dioides immitis (Stiles), 262 
Cod Liver Oil, studies in lipid pneumonia ; lipid 
pneumonia due to cod liver oil; lipid pneu- 
monia due to liquid petrolatum, *613 
Cogswell, T. G.: Traumatic epithelial cysts, 275 
Colchicine, action on transplanted malignant 
neoplasm, 264 
Cold: See also Temperature 
studies on sex ratio; (a) metabolic gradient 
as conditioning factor; (b) sex ratio and 
resistance, 272 
Colds: See Respiratory Tract, diseases 
Colitis, ulcerative, etiology of, 745 
Colmers, R. A.: Acquired parasternal diaphrag- 
matic hernia on right, 118 
Colon: See also Gastrointestinal Tract; Intes- 
tines 
multiple plasmoma of ileum and colon, 112 
Coman, D. R.: Studies on chemotaxis; nature 
of substances attracting or repelling slime 
mold, 759 
Communicable Diseases: 
gitis; Syphilis; etc. 
Concussion: See under Brain 
Conjunctiva, inclusion blennorrhea, *556 
Cor Biloculare: See Heart, abnormalities 
Cornea, corneal vascularization in riboflavin 
lack, 402 
Cornell, V. H.: Undifferentiated small cell car- 
cinoma of small intestine, 923 
Coronary Arteries: See Arteries, coronary 
Coroner, medical examiner for Maryland, 255 
Coryza: See Respiratory Tract, diseases 
eee, suprasellar tumor in dog, 
267 


of Cocci- 


See Measles; Menin- 


Cranium: See also Frontal Bone: Occipital 
Bone 
hemicraniosis, 592 
injuries; traumatic origin of 
arteries at base of brain, 907 
Cretinism, microscopic study of spheno-occipital 
synchondrosis in mongolism with compari- 
son of this growth disorder with cretinism 
and chondrodysplasia, 274 
thyroid gland of cretin at birth, 261 
Cysteine, Therapy: See under Tumors 
Cysts: See also under names of organs and 
regions, as Lungs; etc 
traumatic epithelial cysts, 275 


aneurysms in 


Davis, H. A.: Influence of living omental and 
muscle grafts on kidney, 767 

Davis, L.: Effect of various endocrine principles 
on explanted embryonal heart muscle, 762 

Death, ependymal cysts causing sudden death, 


de Eds, F.: Effect of sulfanilamide, pheno- 
thiazine and thionol in experimental tri 
chinosis, 756 

Dehydrator, compact: new device for dehydrat- 
ing and embedding tissues, *538 

Dementia Praecox, biopsy studies in cerebral 
changes in schizophrenia and manic depres- 
sive psychosis, 259 
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Dennis, C.: Experimental proof of obstructive 
origin of appendicitis in man, 759 
Dextrose: See also Blood sugar; Carbohydrates 
fermentable sugars (dextrose and f ) 
in pericardial fluid, 604 
Diabetes Mellitus: See also Blood sugar ; Insulin 
pancreas, hypophysis and thyroid in children 
of diabetic mothers, 405 
Diaphragm, trichinosis in Cleveland; postmortem 
examination of diaphragms and skeletal 
muscles from 100 consecutive autopsies, 408 
Diathermy, changes in prostate caused by high 
frequency current, *371 
Dibenzanthracene: See Benzanthracene 
Digestive Tract: See Gastrointestinal Tract; 
Intestines; Stomach; etc. 
Diphtheria, reactions between diphtheria toxin 
and antitoxin, 596 
Directory of Medical Specialists, 905 
Doan, C, A.: Experimental hypoplastic anemia 
in pigeon and its utilization as basis for 
biologic assay of specific hemocytopoietic 
stimuli, 759 
Donors: See Blood transfusion 
Downey, R. A.: Pancreatogenous steatorrhea in 
infant, 419 
Dropsy, Fetal: See Fetus, pathology 
Drucker, G. A.: Papillary tumor of 
plexus in newborn infant, *390 
Dry Ice: See under Carbon Dioxide 
Duodenum, histologic investigation into pyloric 
gland organ and Brunner’s glands in per- 
nicious anemia, 590 
Uleer: See Peptic Ulcer 
Dura Mater, subdural or 
rhages? *808 
Dyes: See also Stains and Staining 
and foreign proteins in normal and malig- 
nant tissues, 914 
Dysentery, Amebic: See Amebiasis 
development of agglutinins in children with 
dysentery due to Shigella paradysenteriae 
Flexner, 418 
Dysgerminoma of testicles, 272 


Eberthella: See Bacteria, typhoid group 
Economic Conditions, coronary artery 
analyzed post mortem, 403 
Ectromelia, *547 
Edema: See under names of organs and regions 
Eggs, effect of temperature on development of 
chick embryo, 422 
Ehrlich, J. C.: Anitschkow “myocyte,”’ *361 
Elastin: See Tissue, connective 
Electrolytes, effect of electrolyte disturbance on 
resistance to histamine, 765 
Electron: See Radioactivity 
Elton, N. W.: Hyaline adenoma of cervix, 920 
Spirochetal jaundice in Buffalo, 121 
Embolism, fat emboli in experimental sodium or 
ammonium hydroxide poisoning, 908 
Embryology: See Eggs; Fetus; Teratoma 
Encephalitis: See also Encephalomyelitis 
human encephalitis; 8 fatal cases with 4 in 
which disease was due to virus of equine 
encephalomyelitis, 407 
Japanese B encephalitis, *548 
pregnancy and immunity to St. 
cephalitis, 748 
relation of human encephalitis to encephalo- 
myelitis in horses, 407 
response of immunized mice to reinoculation 
with virus of St. Louis encephalitis, 410 
St. Louis encephalitis, *549 
Encephalomyelitis, disseminated, of dog, *151 
equine, *550 
human encephalitis; 8 fatal cases with 4 in 
which disease was due to virus of equine 
encephalomyelitis, 407 
louping ill, *559 
relation of human encephalitis to encephalo- 
myelitis in horses, 407 
Endocarditis lenta, experimental 
of, 121 
mural, following pulmonary suppuration, 423 
Endocardium: See Heart 
Endocrine Glands: See also Hormones 
and brain in old age, 743 
effect of various endocrine principles on ex- 
planted embryonal heart muscle, 762 


choroid 


intradural hemor- 


disease 


Louls en- 
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Endothelioma, metastatic deposit of bronchial 
carcinoma in hydrocele misdiagnosed ‘“en- 
dothelioma,’’ 104 

Endothelium: See also Reticuloendothelial Sys- 


em 
Enzymes, disaggregation of proteins by enzymes, 
95 


Jv 
fermentable sugars (dextrose and fructose) 
in pericardial fluid, 604 
Eosinophilia in malignant tumors, 752 
Eosinophils: See also Leukocytes 
chemotropism of human eosinophilic polymor- 
phonuclear leukocytes, *318 
Ependyma, cysts causing sudden death, 268 
Epididymis, filariasis of testicle and epididymis, 


Epithelioma, influence of androgens on growth 
and metastasis of Brown-Pearce epithe- 
lioma, *777 

role played by trauma in dissemination of 

tumor fragments by circulation; tumor 

oe Brown-Pearce rabbit epithelioma, 
51 

Epituberculosis: See Tuberculosis, pulmonary 

Epulis: See under Tumors 

Erythrocytes: See also Anemia; Hemoglobin 
and Hemoglobin Compounds ; Hemolysis ; etc. 

effect on red cells in rat fetus of gastric 
juice administered during pregnancy, 739 

human elliptic red corpuscles, 260 

pneumococcus type XIV and human red cells, 
596 

Esophagus, acute postoperative esophageal, gas- 
tric and duodenal ulcerations ; further study 
of pathologic changes in shock, *129 

Estradiol Benzoate: See Estrogens 

Estrogenic Substances: See Estrogens; Hor- 
mones, sex 

Estrogens: See also Hormones, sex; Pregnancy, 
urine in 

action on skeletal tissues of immature guinea 
pigs, *340 

benign enlargement of prostate, 423 

cancer in rats treated with estrone, 264 

changes produced by, 914 

effect of estrogenic and ovariectomy on nor- 
mal antibody content of serum of mature 
rabbits, 917 

estrogenic hormones and carcinogenesis, 599 

growth processes induced by estrogenic hor- 
mones, 102 

increased resistance to vaccinia due to treat- 
ment with estrogen, 755 

malignant tumors following prolonged admin- 
istration of estrogenic hormones, 416 

multiple uterine and extragenital tumors pro- 
duced by estradiol benzoate, 918 

Estrone: See Estrogens 

Examiner, medical, for Maryland, 255 

Exophthalmos, spontaneous, occurrence in adult 
guinea pigs, 758 

Eyes, spontaneous ophthalmic mutation in lab- 
oratory mouse, *171 


Fallot’s Tetralogy: See Heart, abnormalities 
Farber, S.: Transposition of great cardiac ves- 
sels with reference to phylogenetic theory 
of Spitzer, *427 
Fat: See also Lipoids 
cancer in digestive tract from ingestion of fat 
oxidized by heat, 918 
excretion through kidneys; experimental 
study, *668 
Favre-Nicolas’ Disease: See Lymphogranuloma 
Venereum 
Feces, fat in; pancreatogenous steatorrhea in 
infant, 419 
Fellowships, Beit memorial fellowships for med- 
ical research, London, 400 
for cancer research, 738 
medical, 905 
Ferments: See Enzymes 
Fetus: See also Pregnancy 
effect on red cells in rat fetus of gastric 
juice administered during pregnancy, 739 
fetal adenoma of thyroid, 922 
fetal pericarditis, *248 
pathology ; genesis of congenital hydrops, 94 
Fever: See also Malaria ; Temperature; Typhoid; 
Typhus; etc. 
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Fever—Continued 
prolonged hyperpyrexia with necropsy, 120 
Therapy: See under Rabies ° 
Undulant: See Undulant Fever 


Fibroblastoma, perineurial, rather 
schwannoma; “direct staining” ey) 
against Schwann cell origin, 771 —_ 


Fibroma of rabbit, *564 
virus infection in tarred rabbits, 267 
Filariasis of testicle and epididymis, 922 
Fishback, D.: Aleukemic plasma cell leukemia 
with hemorrhagic phenomena, 426 
Leg ag Test : ae Serodiagnosis 
‘lock, E. V.: Sustained hyperlipemia of 
origin, 762 dietary 
Fluids, carcinoma cells in thoracic and im ab- 
dominal fluids, *283 
Foot, N. C.: Case of rhabdomyosarcoma of fun- 
dus uteri, 770 
Foot and Mouth Disease, *550 
Fowl Plague, *552 
Newcastle disease, *561 
Fowlpox, avian pox, *545 
Fox, H.: Alfred Stengel, 251 
“Silent,” so-called primary tuberculosis of 
spleen, 422 
Francis, T., Jr.: Nasal reaction of ferret to in- 
fection with virus of epidemic influenza, 107 
Frei Reaction: See Lymphogranuloma Venereym 
Friderichsen-Waterhouse Syndrome See Ad- 
renals, hemorrhage 
Frisch, A. W.: Sputum studies in pneumonia; 
effect of sulfanilamide, 756 
Frontal Bone, histologic study of reparation of 
experimentally produced defects in cal- 
variums of rats, *313 
Fructose: See Levulose 
Fuller, Anna Fuller prize, 255 
Fungi, studies on chemotaxis; nature of gub- 
stances attracting or repelling slime mold, 759 
Fusospirochetosis: See Spirochetosis 


Gall, L. S.: Progress in study of typhoid baeil- 
lus, *71; correction, 426 
Gallbladder: See also Bile Ducts; Biliary Tract 
experimental cholecystitis, 91 
Hodgkin’s disease with invasion of pericardium 
and gallbladder; review of literature and 
report of case with autopsy, *58 
Gastric Ulcer: See Peptic Ulcer 
Gastrointestinal Tract: See also Colon; Inte- 
tines ; Stomach; et 
detection of virus of poliomyelitis, 262 
Gastroscopy: See Stomach 
Gemmangioma and its relationship to angilosar- 
coma, 918 
Genitals: See under names of genitals, a 
Vagina ; etc. 
Gibson, W. R.: So-called biliary cirrhosis, °37 
Glia: See Neuroglia 
Glioma, structural development of, 264 
transitional, 750 
Globin: See Hemoglobin and Hemoglobin Com- 
pounds 
Glomerulonephritis: See under Nephritis 
Glomus Tumor: See Tumors 
Glutathione, detection in mitochondria and 
nucleus, 417 
Glycogen, distribution of glycolipoidal antigen 
among Neisseriae, 764 
Goiter : See also Thyroid 
exophthalmic; bone changes in experimental 
hyperthyroidism and in exophthalmic goiter, 
92 


exophthalmic; history of thyroid in exoph- 
thalmic goiter and hyperthyroidism, *870 
geographic pathology of toxic goiter, *881 
relationship between diffuse colloid goiter and 
exophthalmic goiter, *894 
Gonadotropic Substances: See Hormones, 3e% 
Gonads: See Endocrine Glands; Hermaphrodl- 
tism; Ovary; Testicles 
effect of gonadectomy and administration of 
anterior pituitary extract on cartilage and 
bone of immature guinea pigs, 739 
Gonococci, distribution of glycolipoidal antigen 
among Neisseriae, 764 
experimental infection of mice with gone 
coccus, 764 
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Goneal pericarditis, *248 oe 

Goodale, R. H.: Traumatic epithelial cysts, 275 

Goodpasture, E. W.: Virus and bacterial in- 
fection of chick embryo, 606 

Gouley, B. A.: Dissecting aneurysms simulating 
syphilitic heart disease with aortic regurgi- 

421 

Sage W.: Spontaneous ophthalmic muta- 
tion in laboratory mouse, *171 

Gowing, J.: Cervical polyps in both 
sumably identical twins, *246 

Graafian Follicle: See also Estrogens 

normal and pathological developments from 

cells lining graafian follicle, 103 

Graef, I. G.: Studies in lipid pneumonia; lipid 
pneumonia due to cod liver oil; lipid 
pneumonia due to liquid petrolatum, *613 

Grams, L. R.: Intracapillary microscopic 
metastatic mammary gland carcinoma of 
lungs and other viscera, *865 

Granuloma, Coccidioidal: See Coccidioides 

Graves’ Disease: See Goiter, exophthalmic 

Greenberg, L. D.: Stability of ascorbic acid in 
blood, 763 

Greene, H. S. N.: Heterologous transplantation 
of rabbit tumors, 762 

Spontaneous tumors of rabbits and their 

transplantation in same and in alien spe- 
cies, 115 ; 

Gross, H.: Sclerosis of superior vena cava in 
chronic congestive heart failure, *22 

Gross, P.: Primary intramedullary neurofibroma 
of humerus, *716 


of pre- 


Growth, action of estrogen on skeletal tissues of 
immature guinea pigs, *340 

Gruhzit, 0. M.: Sodium diphenyl hydantoinate ; 
pharmacologic and histopathologic studies, 
761 


Gull’s Disease: See Myxedema 
Gums, aleukemic plasma cell 
hemorrhagic phenomena, 420 
morphology of epulis, 268 
sarcomatous epulis, 601 


leukemia with 


von Haam, E.: Effect of various endocrine prin- 
ciples on explanted embryonal heart muscle, 
762 

Haemophilus Pertussis: See Whooping Cough 

Hahn, P. F.: Absorption of radioactive iron, 758 

Handler, B. J.: Sclerosis of superior vena cava 
in chronic congestive heart failure, *22 

Haptens: See Antigens and Antibodies 

Harrell, G. T.: Hodgkin’s disease with invasion 
of pericardium and gallbladder; review of 
literature and report of case with autopsy, 
*58 

Harris, J. S.: Transposition of great cardiac 
vessels with reference to phylogenetic 
theory of Spitzer, *427 

Harvey, R. A.: Influence of androgens on growth 
and metastasis of Brown-Pearce epithelioma, 
*T77 


Role played by trauma in dissemination of 
tumor fragments by circulation; tumor 
a: Brown-Pearce rabbit epithelioma, 

51 

Hass, G. M.: Membrane formation at lipoid- 
aqueous interfaces in tissues; correlation 
of morphologic and chemical aspects, *177 

Hawk, W. D.: Experimental infection of mice 
with gonococcus, 764 

Hay Fever: See also Anaphylaxis and Allergy 

effect of specific treatment on serum of 

patients sensitive to ragweed, 921 

Heart: See also Endocarditis ; etc. 

abnormalities ; pulmonary atresia and “‘tetral- 
ogy of Fallot,” 119 

abnormalities ; true cor biloculare in identical 
twins, 590 

Anitschkow “myocyte,” *361 

cardiac lesions in rabbits produced by filtrable 
virus (virus III), *827 

——_ in liver in chronic passive congestion, 


diffuse endocardial thickening in infants, 95 

disease; dissecting aneurysms simulating 
syphilitic heart disease with aortic regur- 
gitation, 421 
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Heart—Continued 
effects of anaphylaxis and histamine on, 912 
failure; sclerosis of superior vena cava in 
chronic congestive heart failure, *22 
muscle ; effect of various endocrine principles 
on explanted embryonal heart muscle, 762 
new formation of elastic tissue in adhesions 
between serous membranes and in myocar- 
dial scars, *306 
size and body build, 741 
transposition of great cardiac vessels with 
— to phylogenetic theory of Spitzer, 
tumors of heart and pericardium, 749 
Heat: See also Temperature 
effect on homologous material from Brown- 
Pearce tumor, 761 
studies on sex ratio; (a) metabolic gradient 
as conditioning factor; (b) sex ratio and 
resistance, 272 
Hellwig, C. A.: Histology of thyroid in 
rams goiter and hyperthyroidism, 


Helpern, M.: True hermaphroditism, 768 

Hemagglutinins: See Agglutinins 

Hematoencephalic Barrier: See Brain, 
supply 

Hematoma, Subdural: See under Meninges 

Hemicraniosis: See Cranium 

Hemoglobin and Hemoglobin Compounds: See 
Fane Anemia; Blood; Erythrocytes; Hemo- 
ysis 

behavior of hemoglobin after blood trans- 

fusion, 95 

Hemolysis, peculiar type produced by Staphylo- 
coccus aureus (hemophagie staphylococcique 
de Muller), 595 

Hemophilia, rate of thrombin formation in nor- 
mal and in hemophilic blood, 767 

Hemorrhage: See Adrenals; Hemophilia; Pur- 
pura ; etc. 
Subarachnoid: See under Meninges 
Hepatolithiasis: See under Liver 
Heptylaldehyde, Therapy : See under Breast 
Herman, J. R.: Attempts to propagate fowl 
tumors produced by benzpyrene and by 
virus; sites of implantation used: eye of 
chicken and chorioallantoic membrane of 
chick embryo, *212 

Hermaphroditism, true, 768 

Hernia, acquired parasternal 
hernia on right, 118 

of abdominal viscera through normal orifices 

of diaphragm, 743 

Herpes simplex, *554 

virus, morphology of, 415 

zoster, *555 
Hettig, R. A.: Excretion of radioactive iron in 

dogs, 758 
High Frequency Currents: See Diathermy 
Hirsch, E. F.: Causal significance to traumatic 
ossification of fibrocartilage in tendon in- 
sertions, 274 
Histamine, effect of electrolyte disturbance on 
resistance to, 765 
effects of anaphylaxis and histamine on heart, 


blood 


diaphragmatic 


912 
Hodgkin’s Disease: See Lymphogranuloma 
Holinger, P.: Bronchial obstruction produced by 
cardiovascular anomalies, 271 
Holley, E.: Chorioangioma of placenta, 418 
Fermentable sugars (dextrose and fructose) 
in pericardial fluid, 604 
Hooker, 8. B.: Test of lattice hypothesis with 
bivalent hapten, 754 
Hormones, Sex: See also Androgens ; Endocrine 
Glands; Estrogens; Pituitary Preparations ; 
Pregnancy, urine in; etc. 
sex, effect on renal excretion of electrolytes, 
91 


Houghton, B. C.: Experimental hypoplastic 
anemia in pigeon and its utilization as 
basis for biologic assay of specific hemo- 
cytopoietic stimuli, 759 

Hubbard, R. S.: Fermentable sugars (dextrose 
and fructose) in pericardial fluid, 604 
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Hueper, W. C.: Organic lesions produced by 
polyvinyl alcohol in rats and rabbits; toxi- 
copathologic investigation of experimental 
thesaurosis, *510 

Humerus, primary intramedullary neurofibroma 
of, *716 

Hunter, 0. B.: Fetal adenoma of thyroid, 922 

Hyaline adenona of cervix, 920 

Hydrocarbons, carcinogenic and related non- 
carcinogenic hydrocarbons in tissue culture, 
915 , 

comparative activity of some carcinogenic 
hydrocarbons, 751 

Hydrocele, metastatic deposit of bronchial 
carcinoma of hydrocele misdiagnosed 
“endothelioma,” 104 

Hydrophobia: See Rabies 

Hydrops: See Fetus, pathology 

Hyperglycemia: See Blood sugar 

Hyperparathyroidism : See under Parathyroid 

Hyperpyrexia: See Fever 

Hypersensitiveness: See Anaphylaxis and Allergy 

Hypertelorism (Greig), 94 

Hypertension : See Blood pressure, high 

Hyperthyroidism: See Goiter, exophthalmic; 
Thyroid 

Hypertrophy: See under names of organs and 
regions, as Prostate; etc. 

Hypoglycemia: See Blood sugar 

Hypophysis: See Pituitary Body 


Icterus: See Jaundice 
Ide, A. G.": Role played by trauma in dissemina- 
tion of tumor fragments by circulation; 
tumor studied: Brown-Pearce rabbit 
epithelioma, *851 
Ileum: See Intestines 
Immunity: See also Anaphylaxis and Allergy 
Antigens and Antibodies; Blood groups: 
Streptococci; Tuberculosis; etc. 
chemical nature of factors producing 
Shwartzman phenomenon, 744 
further investigations on pathogenesis of hem- 
orrhagic necrotic lesions in intradermal 
pneumococcic infection of rabbits, 123 
Industrial Diseases, laboratory infection with 
lymphocytic choriomeningitis, 911 
Infantile Paralysis: See Poliomyelitis 
Infants, newborn, papillary tumor of choroid 
plexus in, *390 
Infarction: See under Intestines 
Infection: See Immunity; Viruses; and under 
names of bacteria, as Staphylococci; Strep- 
tococci;: etc. 
Infectious Diseases: See Diphtheria; Pneu- 
mococci; Typhoid; etc. 
Inflammation, mechanism of leukocytosis with 
inflammation, 760 
Influenza, *557 
antibody response to swine influenza, 740 
epidemic influenza virus, 263, 408 
nasal reaction of ferret to infection with 
virus of epidemic influenza, 107 
observations on children with influenzal men- 
ingitis who were treated with specific serum, 
sulfanilamide and sulfapyridine, 603 
virus, propagation in guinea pig fetus, 96 
Ingraham, E. S.: Chemotropism of human 
eosinophilic polymorphonuclear leukocytes, 
*318 
Injuries: See Trauma; and under names of 
organs and regions, as Brain; Cranium; etc. 
Insanity, biopsy studies in cerebral changes in 
schizophrenia and manic depressive psy- 
chosis, 259 
Instruments: See Apparatus 
Insulin: See also Diabetes Mellitus: Pancreas 
cerebral lesions in hypoglycemia; experi- 
mental investigations, *298 
lesions of nervous system in hyperinsulinism, 
276 


Internal Secretions: See Endocrine Glands 
Intersexuality: See Hermaphroditism 
Intestines: See also Colon; Duodenum; Gas- 
trointestinal Tract 
cellular reactions in skin, lungs and intestine 
after infection with Nippostrongylus muris, 
749 


Intestines—Continued 
Diseases: See Dysentery 
genesis of infarction, *323 
isolated lymphogranulomatosis of small intes- 
tine, 753 
multiple plasmoma of ileum and colon, 112 
undifferentiated small cell carcinoma of smafj 
intestine, 923 
virus disease of cats, 909 
vitamin C deficiency and intestinal fygo- 
spirochetosis, *503 
Intoxication: See Alcoholism 
Intranuclear Inclusions: See under Cells 
Iodine and Iodine Compounds, effect of potas- 
sium iodide on bone and cartilage in thy- 
roidectomized immature guinea pigs, *84§ 
Iron, absorption of radioactive iron, 758 
excretion of radioactive iron in dogs, 758 
Irradiation: See Roentgen Rays; and under 
names of diseases and organs 


Jacobs, M. B.: Dysgerminoma of testicle, 272 

Jacobson, 8. A.: Histologic study of reparation 
of experimentally produced defects in cal- 
variums of rats, *313 

Jacox, H. W.: Primary intramedullary neuro- 
fibroma of humerus, *716 

Jaffe, H. L.: Post-traumatic (but not post- 
fractural) rarefaction of long bones, 114 

Jamieson, W. Combined therapy for pneu- 
mococcic infections of rat; rabbit anti- 
pneumococcus serum and sulfapyridine (2- 
[paraaminobenzenesulfonamido] - pyridine), 
vo 

Jaundice, cause of elevation of serum phos- 
phatase in, 740 

spirochetal, in Buffalo, 121 

Jennings, W. P.: Recurrent benign prostatic 
hypertrophy associated with carcinoma, 42] 

Jessup, D. S. D.: Xeroderma pigmentosum, 118 

Jones, B. F.: Chronic cecal disease of labora- 
tory rats, 758 

Jurisprudence, Medical: See also Alcoholism ; ete, 

question of right of coroner to authorize 

autopsy without holding inquest, 602 


Kahn Test: See Syphilis 
Kelley, R. W.: Fetal pericarditis, *248 
Kidneys, anatomy of pyelonephritic contracted 
kidneys, 583 
carcinoma in frogs; its etiologic relation to 
virus and its habits of growth in vivo and 
in vitro, 109 
carcinoma in leopard frog, 101, 413 
Diseases: See also Nephritis; Pyelonephritis 
diseases ; classification and pathology of renal 
disease in dog; comparison with nephritis 
in man, *236 
diseases; subacute and chronic glomerulone- 
phritis, 257 
fat excretion through kidneys; experimental 
study, *668 
function as affected by experimental lesion 
of 1 kidney, 256 
genesis of renal hypertension, 588 
Glomerulonephritis: See under Nephritis 
incidence and significance of healed miliary 
tubercles in liver, spleen and kidneys, *331 
influence of living omental and muscle grafts 
on kidney, 767 
new method of producing renal insufficiency 
and hypertension in rabbit, 401 
trypsin injection into renal arteries, 401 
King, L. S.: Disseminated encephalomyelitis of 
dog, *151 
Kirshbaum, J. D.: Dysgerminoma of testicle, 272 
Kline, B. E.: Production of xanthoma in rab- 
bits, *163 
Knee, passage of type III pneumococci from 
blood stream into joints and certain other 
body cavities of rabbit, 766 
Koch, F. L. P.: Spontaneous ophthalmic muta- 
tion in laboratory mouse, *171 
Koch’s Bacillus: See Tubercle Bacilli 
Kochakian, C. D.: Influence of androgens on 
growth and metastasis of Brown-Pearcé 
epithelioma, *777 
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tories, laboratory infection with lympho- 
war choriomeningitis, 911 
Lantern Slides, simple method of preparing 
lantern slides of histologic specimens in 2 
colors, *398 a 
Lapan, B.: Anitschkow “myocyte,” *361 
Larson, C. P.: Multiple meningioma with sarco- 
matous transition in 1 nodule, *861 
Laryngotracheitis: See Respiratory Tract, dis- 
eases 


Larynx, and 


carcinoma, radiosensitive non- 


radiosensitive, 103 

Lawrence, J. S.: Effect of experimental neutro- 
penia on healing of wounds, *32 

Leary, T.: Subdural or intradural hemorrhages ? 
*808 


Leiomyoma of oral cavity, 101 
Leprosy, murine and human leprosy, 406 
Leukemia: See also Chloroma 
aleukemic plasma cell leukemia 
orrhagic phenomena, 420 
fowl leukosis, *551 
lymphosarcoma cell leukemia, 102 
monocytic, and other neoplastic diseases, 101 
monocytic ; neoplasm of monocytes, 266 
Leukocytes: See also Blood, cells; Eosinophils ; 
Leukemia; Lymphocytes; Mononucleosis; 
Phagocytes and Phagocytosis; etc. 
chemotropism of human _ eosinophilic 
morphonuclear leukocytes, *318 
count; effect of experimental neutropenia on 
healing of wounds, *32 
count; mechanism of leukocytosis 
flammation, 760 
count; virus disease of cats, 909 
nutritional cytopenia in monkey, 401 
studies on chemotaxis; nature of substances 
attracting or repelling slime mold, 759 
Leukocytosis: See Leukocytes, count 
Leukosis: See Leukemia 
Levulose, fermentable sugars (dextrose 
fructose) in pericardial fluid, 604 
Leydig Cells: See under Testicles 
Liber, A. F.: Multiple plasmoma of ileum and 
colon, 112 
Light: See Ultraviolet Rays 
Lipemia: See Blood, fats and lipoids 
Lipids: See Blood, fats and lipoids; 
Lipoids 
Lipoids: See also under Cholesterol ; 
cellular reactions to defatted tubercle 
97 
cellular reactions to tuberculoproteins, 96 
distribution of glycolipoidal antigen among 
Neisseriae, 764 
membrane formation at lipoid-aqueous inter- 
faces in tissues; correlation of morphologic 
and chemical aspects, *177 
reactions to tuberculoproteins and tuberculo- 
phosphatide, 410 
studies in lipid pneumonia : 
due to cod liver oil: lipid 
to liquid petrolatum, *613 
tuberculous allergy without infection, 595 
Lipoma, embryonal, histologic diagnosis of, 601 
Liver: See also Biliary Tract 
aspiration for removal of 
from liver, 752 
central necrosis of, 593 
changes in chronic passive congestion, 259 
cholangioma in hepatolithiasis, 605 
cirrhosis, changes in spleen in, 592 
cirrhosis ; so-called biliary cirrhosis, *37 
incidence and significance of healed miliary 
tubercles in liver, spleen and kidneys, *331 
primary carcinoma of, *223 
pulsating angioma (generalized telangiectasia) 
of skin associated with hepatic disease, 403 
Loeffier, L.: Genesis of infarction, *323 
Loesch, J.: Primary carcinoma of liver, *223 
Long, E. R.: Accepted and disputed concepts 
in pathology of pulmonary tuberculosis, *719 
Lord, J.: Absorption and utilization of vitamin 
K; studies in experimental animals and in 
man, 774 
Louping Il: 


with hem- 


poly- 


with in- 


and 


Fat ; 


Fat; etc. 
bacilli, 


lipid pneumonia 
pneumonia due 


biopsy material 


See Encephalomyelitis 
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Lubinsky, G.: Compact dehydrator; new device 
for dehydrating and embedding tissues, *538 
Lucké, B.: Carcinoma in frogs; its etiologic 
relation to virus and its habits of growth in 
vivo and in vitro, 109 
Lungs: See also Pleura; Respiratory Tract; 
Thorax; etc. 
— of silicosis and carcinoma of lung, 


blood vessels in, 93 

carcinoma of, 599 

cellular reactions in skin, lungs and intestine 
— infection with Nippostrongylus muris, 


congenital cystic disease of, 591 

fibrosis of, 742 

intracapillary microscopic metastatic mam- 
mary gland carcinoma of lungs and other 
viscera, *865 

mural endocarditis following pulmonary sup- 
puration, 423 

obliteration of pleural space following pneu- 
monectomy, 270 

pulmonary atresia and “tetralogy of Fallot,” 
119 


Tuberculosis: See Tuberculosis, pulmonary 
tumor development in resistant strain of mice, 
11 


Lymph, passage of pneumococci into lymphatics, 
96 


viability in “‘devascularized” lymph nodes, 256 
Lymph Nodes: See also Lymphogranuloma ; 
Lymphosarcoma ; etc. 
lymph node metastasis of sarcoma, 598 
Lymphatic System: See also Lymph Nodes 
passage of proteins from vascular system into 
joints and certain other body cavities, 755 
Lymphocytes: See also Leukemia; Leukocytes 
antilymphocytic serum, 99 
in Meningitis: See under Meningitis 
Lymphogranuloma, Hodgkin’s disease with inva- 
sion of pericardium and gallbladder ; review 
of literature and report of case with au- 
topsy, *58 
isolated lymphogranulomatosis of small intes- 
tine, 753 
Lymphogranuloma Venereum, *559 
tumors and lymphogranuloma virus, 601 
virus of, 747 
Lymphosarcoma cell leukemia, 102 
generalized, of more than 9 years’ duration, 


416 
transplantable, in mice, 412 
Lysins: See Bacteriophage; Hemolysis 


MacCallum, J. D.: 
lithiasis, 605 

McDearman, S.: Increased resistance to vac- 
cinia due to treatment with estrogen, 755 

McDonald, J. R.: Atrophy of cremaster muscle, 
*141 


Cholangioma in hepato- 


Macklin, M. T.: Cervical polyps in both of pre- 
sumably identical twins, *246 

McNaught, J. Effects of sulfanilamide, 
phenothiazine and thionol in experimental 
trichinosis, 756 

MacNeal, W. J.: Experimental transmission of 
endocarditis lenta, 121 

Prolonged hyperpyrexia with necropsy, 120 

MeNinch, J. H.: Case of chondromyxosarcoma, 
924 

Macrophage: See Phagocytes and Phagocytosis 

Mad Itch: See Pseudorabies 

Madden, S. C.: Aminoacids in plasma protein 
formation, 766 

Maddock, S.: Effect of repeated transfusions en 
serum phosphatase of dogs with partial and 
complete biliary obstruction, 766 

Malaria, soluble malarial antigen, 748 

Malformations: See under names of organs and 
regions, as Heart; etc. 

Malta Fever: See Undulant Fever 

Mammary Gland: See Breast 

Manganese, relation to vitamin Bi, 765 

Marine, D.: Changes in interstitial 
testes in Gull’s disease, *65 

Occurrence of spontaneous exophthalmos in 

adult guinea pigs, 758 


cells of 
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Marshall, C. E.: Relation of circulating pre- 
cipitins to Arthus phenomenon, 270 
Martos, E.: Changes in prostate caused by high 


frequency current, *371 

Maslow, L. A.: Changes in prostate caused by 
high frequency current, *371 

Mayo, C. W.: Atrophy of cremaster musgle, 
*141 


Measles, case in which giant cells were observed 
in respiratory tract, 747 
disseminated giant cell reaction; possibly pro- 
dromal measles, 272 
multinucleated epithelial giant cells with in- 
clusion bodies in prodromal measles; report 
of autopsy, *386 
rubeola, *568 
Medium: See under names of 
Tubercle Bacilli; etc. 
Medulloblastoma and medulloblast, 404 
Medulloblasts: See under Cerebellum 
Meeker, L. H.: Pulmonary atresia and “‘tetral- 
ogy of Fallot,” 119 
Melitin: See under Undulant Fever 
Meninges, hemorrhage; role of vascular hamar- 
tia in genesis of internal hemorrhagic 
pachymeningitis, 594 
histologic types of meningioma, 415 
meningioma, 600 
spontaneous subarachnoid hemorrhage and 
congenital “berry” aneurysms of circle of 
Willis, 906 
subdural or intradural hemorrhages? 
Meningioma, 600 
histologic types of, 415 
multiple, with sarcomatous 
nodule, *861 
Meningitis: See also Meningococci 
laboratory infection with lymphocytic chorio- 
meningitis, 911 
lymphocytic choriomeningitis ; its diagnosis in 
man, 745 
observations on children with influenzal menin 
gitis who were treated with specific serum, 
sulfanilamide and sulfapyridine, 603 
tuberculous, experimental, 741 
tuberculous, pathogenesis of, 122 
Meningococci: See also under Meningitis 
acute meningococcic inflammation of adrenals 
(Waterhouse-Friderichsen syndrome), 742 
effect of gastric mucin on pathogenicity, 746 
effect of sulfapyridine on viability of meningo- 
cocci in spinal fluid, 920 
Meningoencephalitis: See Encephalitis ; 
gitis 
Menkin, V.: Mechanism 
inflammation, 760 
Meranze, D. R.: Mural endocarditis following 
pulmonary suppuration, 423 
Mertz, E. T.: Role of thromboplastin 
clotting, 767 
Mesonephroma ovarii, 598 
Metabolism, studies on sex ratio; (a) metabo- 
lic gradient as conditioning factor; (b) sex 
ratio and resistance, 272 
Methylcholanthrene, mode of action of, 265 
Methylsalicylate: See under Breast 
Microglia: See Neuroglia 
Micro-Organisms: See Bacteria; Fungi; Spiro- 
chaeta ; etc. 
Microscope, magnetic electron microscope 
its use in biology, 417 
Mider, G. B.: Effect of experimental neutro- 
penia on healing of wounds, *32 
Milk, extra-chromosomal theory of breast cancer 
in mice, 751 
Miller, C. P.: Distribution of glycolipoidal anti- 
gen among Neisseriae, 764 
Experimental infection of mice 
cocecus, 764 
Mitochondria: See Cells 
Molds: See Fungi 
Mongolism, microscopic study of spheno-occipital 
synchondrosis in mongolism with compari- 
son of this growth disorder with cretinism 
and chondrodysplasia, 274 
Monocytes: See Leukemia, monocytic 
Mononucleosis, treatment of acute 
mononucleosis with sulfanilamide, 


bacteria, i. e., 


#808 


transition in 1 


Menin- 


of leukocytosis with 


in blood 


and 


with gono- 


infectious 
603 
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Moore, C. V.: Experimental hypoplastic anemia 
in pigeon and its utilization as basis for 
biologic assay of specific hemocytopoietie 
stimuli, 759 

Moore, R. A.: Absorption and utilization of 
vitamin K; studies in experimental animals 
and in man, 774 

Benign enlargement of prostate, 423 

Moos, A. M.: Preparation of purified antipney. 
mococcus antibodies, 757 

Moragues-Gonzales, V. Effect of 
homologous material from 
tumor, 761 

Morgan, R. H.: Causal significance to traumatic 
ossification of fibrocartilage in tendon jp. 
sertions, 274 

Mouth, leiomyoma of oral cavity, 101 

Mucin: See Stomach 

Murlin, J. R.: Influence of androgens on growth 
and metastasis of Brown-Pearce epitheli. 
oma, *777 

Muscles, atrophy of cremaster muscle, *14] 

influence of living omental and muscle grafts 
on kidney, 767 

trichinosis in Cleveland; postmortem exami- 
nation of diaphragms and skeletal museles 
from 100 consecutive autopsies, 408 

Myocardium: See under Heart 

Myocyte, Anitschkow “‘myocyte,” *361 

Myxedema, changes in interstitial cells of testes 
in Gull’s disease, *65 

Myxoma of rabbit, *564 

soluble antigen of, 266 


heat on 
Brown-Pearee 


Narcosis: See Anesthesia 
Necropsies: See Autopsies 
Nedzel, A. J.: Histologic changes following vas- 
cular spasm in central nervous system 
(pitressin episodes), *697 
Negri Bodies: See Rabies 
Neisseriae: See Gonococci 
Nelson, P. M.: Nature of immunity to Tricho- 
monas foetus infection in rabbits, 761 
Neoplasms: See Cancer; Sarcoma; Tumors 
Nephritis: See also Albuminuria; Kidneys, dis- 
eases ; Pyelonephritis 
acute hematogenous interstitial nephritis, 258 
and hemoglobin production in anemia, 589 
classification and pathology of renal disease 
in dog; comparison with nephritis in man, 
*236 
study of relation 
phrosis, 907 
subacute and chronic glomerulonephritis, 257 
Nephrosis: See Kidneys, diseases; Nephritis 
Nerves, Cells: See Neurons 
perineurial cysts of spinal nerve roots, 404 
perineurial fibroblastoma rather than schwan- 
noma; “direct staining’ evidence against 
Schwann cell origin, 771 
Tumors: See under names of tumors, as Neu- 
rofibroma ; etc. 
Nervous System: 
Nerves; etc. 
histologic changes following 
in central nervous system 
sodes), *697 
“silver cells’’ and “‘spirochete-like”’ formations 
in multiple sclerosis and other diseases of 
central nervous system, 591 
Tumors: See under names of 
Neurofibroma ; etc 
Neter, E.: Development of agglutinins in chil- 
dren with dysentery due to Shigella para- 
dysenteriae Flexner, 418 
Effect of sulfapyridine on viability 
gococci in spinal fluid, 920 
Further investigations on pathogenesis of 
hemorrhagic necrotic lesions in intradermal 
pneumococcic infection of rabbits, 123 
Observations on children with influenzal men- 
ingitis who were treated with specific serum, 
sulfanilamide and sulfapyridine, 603 
Purulent peritonitis following appendicitis due 
to member of typhoid bacillus group, Eber- 
thella oedematiens, de Assis, 122 
Neurofibroma, primary intramedullary 
fibroma of humerus, *716 


between nephritis and ne- 


See 


also Brain; Cerebellum; 


vascular spasm 
(pitressin epl- 


tumors, as 


of menin- 


neura- 
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Neuroglia, genesis of microglia in human brain, 
404 


Neurons, perineurial cysts of spinal nerve roots, 


perineurial fibroblastoma rather than schwan- 
noma; “direct staining” evidence against 
Schwann cell origin, 771 
Neutropenia: See Leukocytes, count 
Newborn Infants: See Infants, newborn 
Newcastle Disease: See under Fowl Pleer 
Nicolas-Favre’s Disease: See Lymphogranuloma 
iw nonbetar eet 
rongylus Muris: 
— H. ae Placenta accreta, *532; 
tion, 905 
Norval, M.: Studies on sex ratio; (a) metabolic 
gradient as conditioning factor; (b) sex 
ratio and resistance, 272 
Nose, detection of virus of poliomyelitis, 262 
nasal reaction of ferret to infection with virus 
of epidemic influenza, 107 
passage of pneumococci into lymphatics, 96 


See Trichostrongylidae 
correc 


Obituaries: 
Stengel, Alfred, 251 


Occipital Bone, microscopic study of spheno- 
occipital synchondrosis in mongolism with 
comparison of this growth disorder with 
cretinism and chondrodysplasia, 274 

Occupational Diseases: See Industrial Diseases 

Old Age, elective insular (para-) amyloidosis of 
pancreas, 93 

endocrine glands and brain in, 743 

Omentum, influence of living omental and muscle 
grafts on kidney, 767 

Optic Chiasm, rupture of aneurysm into pitui- 
tary adamantinoma, 405 

Organs, organic lesions produced by polyvinyl 
alcohol in rats and rabbits; toxicopatho- 
logic investigation of experimental thesau- 
rosis, *510 

Osgood, H.: Treatment of acute infectious 
mononucleosis with sulfanilamide, 603 

Ossification, action of estrogen on skeletal tis- 
sues of immature guinea pigs, *340 

causal significance to traumatic ossification of 
fibrocartilage in tendon insertions, 274 

Osteitis deformans; use of solid carbon dioxide 
in preparation of gross pathologic speci- 
mens, *396 

fibrosa cystica and parathyroid tumors, 919 
Ovary: See also Gonads; Graafian Follicle 
effect of estrogenic and ovariectomy on nor- 
mal antibody content of serum of mature 
rabbits, 917 
granulosa cell tumor of, 918, 923 
mesonephroma ovarii, 598 
Ovum: See Eggs 


See Psittacosis 
See Meninges, 


Pacheco’s Parrot Disease: 
Pachymeningitis, Hemorrhagic: 
hemorrhage 
Paget’s Disease of Bone: See Osteitis deformans 
ap a elective insular (para-) amyloidosis 
of, 93 
hypophysis and thyroid in children of diabetic 
mothers, 405 
pancreatogenous steatorrhea in infant, 419 
Papilloma, carcinogenic effect of papilloma 
virus, 267 
immunologic reactions of rabbit 
papilloma, 103 
papillary tumor of choroid plexus 
born infant, *390 
Paralysis, Bulbar Infectious: See Pseudorabies 
Infantile: See Poliomyelitis 
Parathyroid, experimental studies of 
calcification, 741 
histologic study after 
thyroidectomy, 589 
hyperparathyroidism due to parathyroid ade- 
noma with death from parathormone [para- 
thyroid extract] intoxication, 590 
tumors and osteitis fibrosa cystica, 919 
Paternity: See also Blood, groups 
New Jersey provides for blood 
Paternity cases, 738 


virus of 


in new- 


tissue 


experimental total 


tests in 
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Pearce, J. M.: Cardiac lesions in rabbits 
produced by filtrable virus (virus III), *827 
Pearse, H. E.: Effect of experimental neutro- 
penia on healing of wounds, *32 
Penner, A.: Acute postoperative esophageal, 
gastric and duodenal ulcerations; further 
study of pathologic changes in shock, *129 
Peptic Ulcer, acute postoperative esophageal, 
gastric and duodenal ulcerations; further 
study of pathologic changes in shock, *129 
Pericarditis, fetal, *248 
Pericardium, fermentable sugars (dextrose and 
fructose) in pericardial fluid, 604 
Hodgkin's disease with invasion of pert- 
cardium and gallbladder; review of litera- 
ture and report of case with autopsy, *58 
tumors of heart and pericardium, 749 
Perineurium: See Tissue, connective 
Peritoneum: See also Omentum 
Peritonitis, purulent, following appendicitis due 
to member of typhoid bacillus group, Eber- 
thella oedematiens, de Assis, 122 
Perla, D.: Effect of electrolyte disturbance on 
resistance to histamine, 765 
Relation of manganese to vitamin B:i, 765 
Pertussis: See Whooping Cough 
Petersen, W. F.: Studies on sex ratio; (a) 
metabolic gradient as conditioning factor ; 
(b) sex ratio and resistance, 272 
Petrolatum, studies in lipid pneumonia; lipid 
pneumonia due to cod liver oil; lipid pneu- 
monia due to liquid petrolatum, *613 
Phagocytes and Phagocytosis: See also {m- 
munity; Leukocytes; Reticuloendothelial 
System 
action of prontosil-soluble [neoprontosil] and 
sulfanilamide on phagocytic activity of 
leukocytes and on dissociation of strepto- 
cocci, 740 
mechanism of immunity in tuberculosis, 912 
Pharynx, abnormalities; pharyngeal pituitary 
gland, 403 
Phenothiazine: See Trichinosis 
Phillips, F. J.: Obliteration of pleural space 
following pneumonectomy, 270 
Pitressin: See Pituitary Preparations 
Pituitary Body, acromegaly and arterial tension, 
589 


anterior pituitaries of old rats, 265 
hypophysectomy in rat, 256 
pancreas, hypophysis and thyroid in children 
of diabetic mothers, 405 
pharyngeal pituitary gland, 403 
rupture of aneurysm into pituitary adaman- 
inoma, 405 
suprasellar tumor in dog, 267 
Pituitary Preparations, effect of gonadectomy 
and administration of anterior pituitary ex- 
tract on cartilage and bone of immature 
guinea pigs, 739 
histologic changes following vascular spasm 
in central nervous system (pitressin epi- 
sodes), *697 
Placenta accreta, *532:; correction, 905 
chorioangioma of, 418 
Plasmoma, multiple, of ileum and colon, 112 
Plaut, A.: Carcinoid of stomach, *712 
Pleura, obliteration of pleural space following 
pneumonectomy, 270 
Pneumococci, antibody purification, 595 
combined power and protective value of anti- 
pneumococcus rabbit antibody, 757 
combined therapy for pneumococcic infections 
of rat; rabbit antipneumococcus serum and 
sulfapyridine (2-[paraaminobenzenesulfon- 
amido]-pyridine), 755 
further investigations on pathogenesis of 
hemorrhagic necrotic lesions in intradermal 
pneumococcie infection of rabbits, 123 
intoxication and resistance to infection, 261 
passage into lymphatics, 96 
passage of type III pneumococci from blood 
stream into joints and certain other body 
cavities of rabbit, 766 
pneumococcus type XIV and human red cells, 


polysaccharides from tubercle bacilli, 410 
preparation of purified antipneumococcus 
antibodies, 757 
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Pneumococci—Continued 
surface films of antibodies and antigens, 596 
viability in dried sputum, 408 
Pneumoconiosis, association of silicosis and 
carcinoma of lung, 750 
roentgen ray diffraction analysis as applied 


in, 94 
silicotic nodule, 259 
Pneumonectomy: See under Lungs 
Pneumonia, disseminated giant cell reaction; 
possibly prodromal measles, 272 
sputum studies in; effect of sulfanilamide, 
iv 
studies in lipid pneumonia; lipid pneumonia 
due to cod liver oil; lipid pneumonia due 
to liquid petrolatum, *613 
Poisons and Poisoning: See under names of 
specific substances, as Ammonia and Am- 
monium Compounds; Uranium; etc. 
Poliomyelitis, *562. See also Encephalomyelitis 
detection of virus of, 262 
experimental, blood stream in, 910 
streptococcic precipitinogen in serum of 
human beings and monkeys during acute 
stage of, 760 
vitamin C in relation to, 909 
Pollen: See Anaphylaxis and Allergy; Hay 
Fever ; etc. 
Polysaccharides: See Carbohydrates 
Polyvinyl Alcohol: See under Alcohol 
Pomerantz, L.: Transplantation of tooth germ 
elements' to marrow cavities of tibias of 
kittens, *199 
Porphyrin in biology and pathology, 744 
Postmortems: See Autopsies 
Potassium Iodide: See Iodine and Iodine Com- 
pounds 
Pott’s Disease: See Spine, tuberculosis 
Powell, H. M.: Combined therapy for pneumo- 
coccic infections of rat; rabbit antipneu- 
mococcus serum and_  sulfapyridine 2- 
[paraaminobenzenesulfonamido] - pyridine), 
755 
Precipitin: See also Immunity; Streptococci 
precipitinogen in serum prior to rheumatism, 
596 
relation of circulating precipitins to Arthus 
phenomenon, 270 
Precipitinogen: See Precipitin 
Pregnancy: See also Fetus 
and immunity to St. Louis encephalitis, 748 
effect on red cells in rat fetus of gastric juice 
administered during pregnancy, 739 
urine in; increased susceptibility tec Brown 
Pearce carcinoma, 101 
Prizes, Alvarenga prize, 400 
American Pharmaceutical Manufacturers’ 
Association, 400 
Amerongen prize, 400 
Anna Fuller prize, 255 
Theobald Smith medal and prize, 400 
Prostate, benign enlargement of, 423 
changes caused by high frequency current, 
*371 


early phases of prostatic hyperplasia, 405 
new bone formation in primary carcinoma 
of, *145 
recurrent benign prostatic hypertrophy asso- 
ciated with carcinoma, 421 
Protein: See also Aminoacids; Enzymes; etc. 
disaggregation of proteins by enzymes, 95 
in Blood: See Blood, proteins 
passage from vascular system into joints and 
certain other body cavities, 755 
Prothrombin: See Blood, coagulation 
Pseudorabies, *563 
Psittacosis, *563 
immunity to virus of, 99 
Pacheco’s parrot disease, *561 
Purkinje Cells: See under Brain 
Purpura, haemorrhagica ; experimental thrombo 
penic purpura, 588 
Putnam, T. J.: Simple method of preparing 
lantern slides of histologic specimens in 
2 colors, *398 
Pyelonephritis, anatomy of pyelonephritic con- 
tracted kidneys, 593 
Pyloric Glands: See Stomach 
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Rabies, *565 
antirabic immunization, 411 
Rabson, 8S. M.: Prolonged hyperpyrexia with 
necropsy, 120 
Radiations: See Roentgen Rays; Ultraviolet 
Rays; and under names of various dis- 
eases 
Radioactivity: See also Thorium 
absorption of radioactive iron, 758 
excretion of radioactive iron in dogs, 758 
magnetic electron microscope and its use in 
biology, 417 
Ragle, H. E.: Filariasis of testicle and 
epididymis, 922 
Ragweed, effect of specific treatment on serum 
of patients sensitive to ragweed, 92] 
Ramon Anatoxin: See Diphtheria, immunity; 
Tetanus 
Recklinghausen’s Disease: See Osteitis fibrosa 
Reichel, M.: Effect of repeated transfusions on 
serum phosphatase of dogs with partial and 
complete biliary obstruction, 766 
Reichle, H. S.: Aspiration type of congenital 
tuberculosis, *799 
Incidence and significance of healed miliary 
tubercles in liver, spleen and kidneys, *33] 
Respiratory Tract: See also Bronchi; Nose; 
Pharynx; etc. 
case of measles in which giant cells were 
observed in, 747 
Diseases: See also Bronchitis; Pneumonia; 
etc. 
diseases; coryza, *546 
diseases; growth of fowl coryza bodies in 
tissue culture and in blood agar, 909 
diseases ; infectious laryngotracheitis of fowls, 
*556 
Reticuloendothelial System: See also Anemia, 
splenic; Jaundice; Liver; Mononucleosis: 
Phagocytes and Phagocytosis; etc. 
effect of splenectomy and blockade on pro- 
tective titer of antiserum against Tryp- 
anosoma equiperdum, 596 
effects of vitamin deficiency on, 589 
morphology of epulis, 268 
reticulosis and reticulosarcoma, 415 
Reticuloendotheliosis See Reticuloendothelial 
System 
Reticulosarcoma and reticulosis, 415 
Reticulosis: See Reticuloendothelial System 
Reticulum: See Tissue, connective 
Rhabdomyosarcoma of fundus uteri, 770 
Rheumatic Fever, precipitinogen in serum prior 
to rheumatism, 596 
Rheumatism: See also Arthritis 
sensitivity of rheumatic subjects to strepto- 
coccal products, 597 
Rickettsia: See also Typhus 
innocuousness for man of rickettsia of type 
, 911 
Rift Valley Fever, *567 
Rinehart, J. F.: Stability of ascorbic acid in 
blood, 763 
Ritter, H. H.: Prolonged hyperpyrexia with 
necropsy, 120 
Robertson, H. E So-called biliary cirrhosis, 
*37 


vt 
Robinson, H. B. G.: Solid to cystic degenera- 
tion in ameloblastoma, *207 
Roentgen Rays: roentgen ray diffraction analysis 
as applied in pneumoconiosis, 94 
Therapy: See under names of organs, fe- 
gions and diseases 
Roentgenotherapy: See also under names of 
diseases 
radiosensitive and nonradiosensitive carcinoma 
of larynx, 103 
Rokitansky, transposition of great cardiac ves- 
sels with reference to phylogenetic theory 
of Spitzer, *427 


Rosen, S. H.: Occurrence of spontaneous ex- 
ophthalmos in adult guinea pigs, 758 
Rosenow, E. C.: Streptococcic precipitinogen 


in serum of human beings and monkeys 
during acute stage of poliomyelitis, 760 

Rothbard, S.: Attempts to propagate fowl 
tumors produced by benzpyrene and by 
virus; sites of implantation used: eye of 
chicken and chorioallantoic membrane of 
chick embryo, *212 
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A.: Medial degeneration of aorta as 
aon in 12 cases of dissecting aneurysm, *1 
Medial degeneration of aorta; study of 210 
routine autopsy specimens by serial block 
method, * 
Rous Sarcoma: See under Sarcoma 
See Measles 
Rusch, H. P.: Production of xanthoma in rab- 
bits, *163 


Saccharides: See Carbohydrates 
Sacrum, neurogenic tumors arising from sacrum, 
752 


Salmonella: See also Typhoid, bacilli 
Salmonella Center, 738 
Sandberg, M.: Effect of electrolyte disturbance 
on resistance to histamine, 765 % 
Relation of manganese to vitamin B:, 765 
Sanders, M.: Cultivation of viruses; critical 
review, *541 
Sanes, S.: Cholangioma in hepatolithiasis, 605 
Pancreatogenous steatorrhea in infant, 419 
Sarcoma: See also Angiosarcoma; Cancer; 
Chondromyxosarcoma ; Reticulosarcoma ; 
Rhabdomyosarcoma; Tumors; etc. 
attempts to propagate fowl tumors produced 
by benzpyrene and by virus; sites of im- 
plantation used: eye of chicken and 
chorioallantoic membrane of chick embryo, 
#212 
bone sarcoma; factors influencing prognosis, 


414 
des Lingeris fowl sarcoma, 751 
inflammation and carcinogenesis, 414 
inhibition of tumors by carcinogens, 600 
lymph node metastasis of, 598 
multiple meningioma with sarcomatous tran- 
sition in 1 nodule, *861 
neutralization of active agent 
fowl tumors, 750 
of soft tissues, 916 
of trachea, 117 
primary reticulum cell sarcoma of bone, 413 
pyogenic filterable agent in albino rat, 407 
role of skin in chicken sarcoma, 416 
Rous sarcoma, *567 
sarcomatous epulis, 601 
synovial, in serous 
sheaths, 597 
tumors and lymphogranuloma virus, 601 
Sawitz, W.: Trichinella spiralis; incidence of 
infection in man, dogs and cats in New 
Orleans area as determined in postmortem 
examinations, *11 
Schick Test: See Diphtheria 
Schizophrenia: See Dementia Praecox 
Schlesinger, M. J.: Carcinoma cells in thoracic 
and in abdominal fluids, *283 
Schwannoma, perineurial fibroblastoma rather 
than schwannoma; “direct staining’ evid- 
ence against Schwann cell origin, 771 
Sclerosis: See also Arteriosclerosis 
“silver cells’ and “spirochete-like’ forma- 
tions in multiple sclerosis and other dis- 
eases of central nervous system, 591 
Scuderi, C. S.: Fat excretion through kidneys; 
experimental study, *668 
Secretions, Internal: See Endocrine Glands 
Seegers, W. H.: Role of thromboplastin in 
blood clotting, 767 
Semsroth, K. H.: Multinucleate epithelial giant 


of filterable 


bursae and _ tendon 


cells with inclusion bodies in prodromal 
measles; report of autopsy, *386 
Senility: See Old Age 
Serodiagnosis: See also under names of dis- 
eases 
flocculation of alcoholic red cell extracts by 
different types of humar _heterogenetic 
hemagglutinins, 99 
Serum: See Blood 
Sex, coronary artery disease analyzed post 
mortem, 403 
Hormones: See Hormones, sex 


studies on sex ratio; (a) metabolic gradient 
as conditioning factor; (b) sex ratio and 
resistance, 272 
Shaffer, M. F.: Passage of proteins from vas- 
cular system into joints and certain other 
body cavities, 755 
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Shaffer, M. H.—Continued 
Passage of type III pneumococci from blood 
stream into joints and certain other body 
cavities of rabbit, 766 
Sheep pox, *569 
Shemin, D.: Photo-oxidation of antigens and 
antibodies, 757 
Shigella: See Dysentery 
Shock, acute postoperative esophageal, gastric 
and duodenal ulcerations; further study of 
pathologic changes in shock, *129 
Anaphylactic: See Anaphylaxis and Allergy 
Shwartzman Phenomenon: See Immunity 
Siegel, L. A.: Chorioangioma of placenta, 418 
Silberberg, M.: Action of estrogen on skeletal 
tissues of immature guinea pigs, *340 
Effect of potassium iodide on bone and 
cartilage in thyroidectomized immature 
guinea pigs, *846 
Silberberg, R.: Action of estrogen on skeletal 
tissues of immature guinea pigs, *340 
Effect of potassium iodide on bone and car- 
tilage in thyroidectomized immature guinea 
pigs, *846 
Silicosis: See Pneumoconiosis 
Skeleton: See under Bones 
Skin, cellular reactions in skin, lungs and In- 
testine after infection with Nippostrongylus 
muris, 749 
conditions in skin of tuberculous guinea pigs 
as demonstrated with vital dye, 96 
Diseases: See under names of diseases, as 
Herpes ; etc. 
mode of inception and lateral spread of 
certain squamous cell carcinomas, 104 
role in chicken sarcoma, 416 
Smallpox, cultivation of vaccinia virus in deep 
columns of Maitland medium, 910 
increased resistance to vaccinia due to treat- 
ment with estrogen, 755 
ultracentrifugation of vaccine virus, 407, 594 
variola-vaccinia, *570 
Smetana, H.: Photo-oxidation of antigens and 
antibodies, 757 
Smith, H. P.: Rate of thrombin formation in 
normal and in hemophilic blood, 767 
Role of thromboplastin in blood clotting, 767 
Smith, L. E. W.: Effect of temperature on 
development of chick embryo, 422 
Smith, Theobald, medal and prize, 400 
Societies, American Association for Advance- 
ment of Science, 587, 738 
Biological Photographic Association, 
meeting, 90 


annual 


Society TRANSACTIONS: 
American Society for Experimental Pathology, 


iv 
Buffalo Pathological Society, 121, 418, 603, 
920 


Chicago Pathological Society, 270 

New England Pathological Society, 274, 606 
New York Pathological Society, 107, 768 
Pathological Society of Philadelphia, 124, 420 
Washington Society of Pathologists, 922 


Sodium diphenyl hydantoinate; pharmacologic 
and histopathologic studies, 761 
hydroxide ; fat emboli in experimental sodium 
or ammonium hydroxide poisoning, 908 
tartrate; renal function as affected by ex- 
perimental lesion of 1 kidney, 256 
Solotorovsky, M.: Effects of sojourn in ex- 
perimentally infected room on mouse viru- 
lence of strain of group B beta hemolytic 
streptococcus, 756 
Solowey, M.: Effects of sojourn in experimen- 
tally infected room on mouse virulence of 
strain of group B beta hemolytic strepto- 
coccus, 756 
Specialists, Medical, Directory of, 905 
Specimens, medial degeneration of aorta; study 
of 210 routine autopsy specimens by serial 
block method, *377 
use of solid carbon dioxide in preparation of 
gross pathologic specimens, *396 
Spence, M. Experimental transmission of 
endocarditis len‘a, 121 
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Sphenoid Bone, microscopic study of spheno- 
occipital synchondrosis in mongolism with 
comparison of this growth disorder with 
cretinism and chondrodysplasia, 274 

Spinal Fluid: See Cerebrospinal Fluid 

Spine, tuberculosis; pathologic anatomy and 
genesis of Pott’s disease, 592 

Spirochaeta, “‘silver cells’’ and “‘spirochete-like”’ 
formations in multiple sclerosis and other 
diseases of central nervous system, 591 

Spirochetosis, vitamin C deficiency and in- 
testinal fusospirochetosis, *503 

Spitzer, transposition of great cardiac vessels 
with reference to phylogenetic theory of 
Spitzer, *427 

Spleen, incidence and significance of healed 
miliary tubercles in liver, spleen and kid- 
neys, *331 

postmortem weight of ‘“‘normal” human spleen 
at different ages, 742 

“silent,” so-called primary tuberculosis of 
spleen, 422 

Splenectomy: See also Splenomegaly 

effect of splenectomy and blockade on pro- 
tective titer of antiserum against Trypano- 
soma equiperdum, 596 

Splenomegaly, changes in spleen in cirrhoses, 
592 


Sprunt, D. H.: Increased resistance to vaccinia 
due to treatment with estrogen, 755 
Spurr, C. L.: Influence of androgens on growth 
and metastasis of Brown-Pearce epitheli- 
oma, *777 
Sputum studies in pneumonia; effect of sulf- 
anilamide, 756 
viability of pneumococci in dried sputum, 408 
Stains and Staining, conditions in skin of tuber- 
culous guinea pigs as demonstrated with 
vital dye, 96 
hematoencephalic barrier, 405 
“silver cells” and “spirochete-like’’ formations 
in multiple sclerosis and other diseases of 
central nervous system, 591 
silver impregnation method for reticulum, 106 
simple method of preparing lantern slides of 
histologic specimens in 2 colors, *398 
Staphylococci, natural and acquired immunity to 
staphylococcic toxin in monkeys, 754 
peculiar type of hemolysis produced by Staph- 
ylococcus aureus (hemophagie staphylococ- 
cique de Muller), 595 
Steatorrhea: See Feces, fat in 
Sternum, Puncture; See Bones, marrow 
Stewart, H. L.: Chronic cecal disease of labora- 
tory rats, 758 
Stomach: See also Gastrointestinal Tract 
cancer in digestive tract from ingestion of fat 
oxidized by heat, 918 
carcinoid of, *712 
effect on red cells in rat fetus of gasiric juice 
administered during pregnancy, 739 
gastroscopic observations in pernicious ane- 
mia, 59 
histologic investigation into pyloric gland 
organ in pernicious anemia, 590 
mucin, effect on pathogenicity, 746 
Ulcer: See Peptic Ulcer 
Stomatitis, vesicular, *575 
Stools: See Feces 
Streptococci, action of prontosil-soluble [neo- 
prontosil] and sulfanilamide on phagocytic 
‘activity of leukocytes and on dissociation 
of streptococci, 740 
correlation between group specific substances 
and biochemical characteristics of hemolytic 
streptococci, 408 
effects of sojourn in experimentally infected 
room on mouse virulence of strain of group 
B beta hemolytic streptococcus, 756 
hemolytic, lethal toxins of, 411 
immunization and sensitization with strepto- 
coccus, 747 
sensitivity of rheumatic subjects to streptococ- 
cal products, 597 
streptococcic precipitinogen in serum of human 
beings and monkeys during acute stage of 
poliomyetitis, 760 


Spermatic Cord, atrophy of cremaster muscle, 
*141 
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Streptococci—Continued 
streptolysins, 100 
toxic extracts from, 749 
type-specific substance from grou 
lytic streptococci, 747 me Se 
Stroud, F. K.: Multiple meningioma with gap. 
comatous transition in 1 nodule, *8¢] 
Stryker, W. A.: Disseminated giant cel] Teac- 
tion; possibly prodromal measles, 272 
Subdural Space: See Meninges 
Sugars, fermentable sugars (dextrose and 
fructose) in pericardial fluid, 604 
in Blood: See Blood, sugar 
Sulfanilamide and Sulfanilamide Derivatives 
action of prontosil-soluble [neoprontosil} 
and sulfanilamide on phagocytic activity of 
leukocytes and on dissociation of strepto- 
cocci, 740 
effect of sulfapyridine on viability of men- 
ingococci in spinal fluid, 920 
Therapy: See Meningitis; Mononucleosis: 
Pneumonia; Trichinosis; etc. : 
Sulfapyridine: See Meningitis; Sulfanilamide 
and Sulfanilamide Derivatives 
Suprarenals: See Adrenals 
Sutro, C. J.: Histologic study of reparation of 
experimentally produced defects in calvari- 
ums of rats, *313 
Transplantation of tooth germ elements to 
marrow cavities of tibias of kittens, *199 
Synovial Membrane, synovial sarcoma in serous 
bursae and tendon sheaths, 597 
Syphilis: See also under names of organs, re- 
gions and diseases 
dissecting aneurysms simulating syphilitic 
heart disease with aortic regurgitation, 421 


Tar Cancer: See under Cancer 
Tarlov, I. M.: Perineurial fibroblastoma rather 
than schwannoma; “direct staining” eyi- 
dence against Schwann cell origin, 771 
Teeth, solid to cystic degeneration in amelo- 
blastoma, *207 
transplantation of tooth germ elements to 
marrow cavities of tibias of kittens, *199 
Telangiectasis, pulsating angioma (generalized 
telangiectasia) of skin associated with 
hepatic disease, 403 
Temperature: See also Cold; Heat 
effect on development of chick embryo, 422 
Tendons, causal significance to traumatic ossi- 
fication of fibrocartilage in tendon inser- 
tions, 274 
synovial sarcoma in serous bursae and tendon 
sheaths, 597 
Terplan, K.: Pathogenesis of tuberculous men- 
ingitis, 122 
Testicles, changes in interstitial cells of testes 
in Gull’s disease, *65 
dysgerminoma of, 272 
filariasis of testicle and epididymis, 922 
giant interstitial cells (Leydig cells) of testis, 
403 
hypophysectomy in rat, 256 
Thannhauser, S.: Effect of repeated transfu- 
sions on serum phosphatase of dogs with 
partial and complete biliary obstruction, 766 
Theca Interna: See Graafian Follicle 
Thesaurosis, organic lesions produced by poly- 
vinyl alcohol in rats and rabbits; toxico- 
pathologic investigation of experimental 
thesaurosis, *510 
Thionol: See Trichinosis 
Thorax: See also Heart; Lungs; Pleura; etc. 
carcinoma cells in thoracic and in abdominal 
fluids, *283 
Thorium dioxide, effect of thorotrast (colloidal 
thorium dioxide) on ependymal lining and 
related parts of brain, *49 
Thorotrast: See Thorium dioxide 
Thrombopenia: See Purpura haemorrhagica 
Thymus, malignant tumor in rabbit, 916 
Thyroid: See also Goiter; Parathyroid 
activity, cyclic changes of, *875 
bone changes in experimental hyperthyroidism 
and in exophthalmic goiter, 92 

















































































— Continued 
es aees in experimental hyper- 
idism, 25 :) 
Be tone and histology in animals, *870 
effect of potassium iodide on bone and 
cartilage in thyroidectomized immature 
guinea pigs, *846 
fetal adenoma of, 922 ; 
histologic study of parathyroids after experi- 
mental total thyrcidectomy, 589 
histology in exophthalmic goiter and hyper- 
thyroidism, *870 % 
histophysiology of human thyroid, *878 
hypophysectomy in rat, 256 
of cretin at birth, 261 
pancreas, hypophysis and thyroid in children 
of diabetic mothers, 405 
Thyroidectomy : See under Thyroid 
Tibia, transplantation of tooth germ elements 
to marrow cavities of tibias of kittens, *199 
Ticks, cytoplasmic inclusions in engorging tick, 
97 


Tissue: See also Cells 

affinities of vaccine virus, 98 

changes in prostate caused by high fre- 
quency current, *371 

compact dehydrator; new device for dehy- 
drating and embedding tissues, *538 

connective; new formation of elastic tissue in 
adhesions between serous membranes and in 
myocardial scars, *306 

connective; perineurial cysts of spinal nerve 


roots, 404 
connective; perineurial fibroblastoma rather 
than schwannoma; “direct staining’ evi- 


dence against Schwann cell origin, 771 
connective; silver impregnation method for 
reticulum, 106 
culture, carcinogenic and related noncarcino- 
genic hydrocarbons in, 915 
culture ; growth of fowl coryza bodies in tissue 
culture and in blood agar, 909 
culture; neutralization of active agent of fil- 
terable fowl tumors, 750 
determination of cholesterol and cholesterol 
esters in tissues by Schoenheimer-Sperry 
method, 744 
membrane formation at lipoid-aqueous inter- 
faces in tissues; correlation of morphologic 
and chemical aspects, *177 
mode of action of methylcholanthrene, 265 
study of rickettsiae grown on agar tissue cul- 
tures, 745 
Tobacco, cancer-producing tar from tobacco, 918 
Tolstoi, G.: Granulosa cell tumors of ovary, 923 
Tomatoes, tomato Bushy stunt virus, 97 
Tonsils, tuberculosis; its incidence and origin, 
745 
Trachea, sarcoma of, 117 
Trachoma, *569 
matrix of inclusion body of, 594 
virus of, 409 
Trasoff, A.: Mural endocarditis following pul- 
monary suppuration, 423 
Trauma, post-traumatic (but not postfractural) 
rarefaction of long bones, .114 
role played in dissemination of tumor frag- 
ments by circulation; tumor studied: 
Brown-Pearce rabbit epithelioma, *851 
traumatic epithelial cysts, 275 
Trichinella: See Trichinosis 
Trichinosis, experimental, effect of sulfanil- 
amide, phenothiazine and thionol in, 756 
in Cleveland ; postmortem examination of dia- 
phragms and skeletal muscles from 100 
consecutive autopsies, 408 
present incidence of Trichinella spiralis in 
man as determined by study of 1,060 un- 
selected autopsies in St. Louis hospitals, 261 
Trichinella spiralis; incidence of infection in 
man, dogs and cats in New Orleans area as 
determined in postmortem examinations, *11 
Trichomoniasis, nature of immunity to Tricho- 
monas foetus infection in rabbits, 761 
Trichostrongylidae, cellular reactions in skin, 
lungs and intestine after infection with 
Nippostrongylus muris, 749 


Trypanosomiasis, 
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effect of splenectomy and 
blockade on protective titer of antiserum 
against Trypanosoma equiperdum, 596 


Trypsin injection into renal arteries, 401 
Tubercle Bacilli: See also Sputum 


cellular reactions to defatted tubercle bacilli, 
97 


cellular reactions to tuberculoproteins, 96 
experimental tuberculous meningitis, 741 
incidence and significance of healed miliary 
tubercles in liver, spleen and kidneys, *331 
polysaccharides from tubercle bacilli, 410 
reactions to tuberculoproteins and tuberculo- 
phosphatide, 410 
tuberculous allergy without infection, 595 
virulence of human tubercle bacilli for rab- 
bit, 746 


Tuberculin : See under Tuberculosis 
Tuberculoprotein: See under Tuberculosis 
Tuberculosis: See also Tubercle Bacilli; and 


under names of various diseases, organs 
and regions, as Meningitis ; Spleen; Tonsils ; 
etc. 

allergy and immunity from dead _ tubercle 
bacilli in vegetable oil, 913 

allergy without infection, 595 

cellular reactions to tuberculoproteins, 96 

conditions in skin of tuberculous guinea pigs 
as demonstrated with vital dye, 96 

congenital, aspiration type of, *799 

experimental, allergy and immunity in, 913 

incidence and significance of healed miliary 
tubercles in liver, spleen and kidneys, *331 

infectivity of primary complex of, 594 

mechanism of immunity in, 912 

metastatic lesions from tubercle bacilli in 
paraffin, 911 

prevention of hypersensitivity in, 409 

pulmonary, accepted and disputed concepts in 
pathology of, *719 

pulmonary arterial aneurysm in tuberculous 
cavities, 906 

pulmonary ; epituberculosis, 260 

pulmonary, sclerotic and so-called interstitial 
forms of, 743 

reactions to tuberculoproteins and tuberculo- 
phosphatide, 410 

tuberculin protein and polysaccharide mole- 
cules, 98 


Tumors: See also Adenoma; Ameloblastoma ; 


Angioma; Cancer; Epithelioma; Fibroma; 
Glioma ; Meningioma ; Myxoma; Papilloma ; 
Sarcoma ; etc.; and under names of organs 
and regions, as Bones; Heart; Lungs; 
Ovary; Testicles ; etc. 

action of colchicine on transplanted malignant 
neoplasm, 264 

Amyloid: See Amyloidosis 

antigenic basic of tumor transplantation, 414 

comparison of virus-induced tumors with tar 
tumors, 916 

cysteine hydrochloride in treatment of animal 
tumors, 102 

dyes and foreign proteins in normal and 
malignant tissues, 914 

effect of diet on tumors induced by ultraviolet 
light, 915 

freeing Walker tumor from contaminating 
bacteria, 412 

glomus tumor, 749 

heterologous transplantation of rabbit tumors, 
762 


Ve 
in mice, 600 
inhibition by carcinogens, 600 
leukemia and other neoplastic diseases, 101 
malignant, foliowing prolonged administration 
of estrogenic hormones, 416 
morphology of epulis, 268 
neoplasm of monocytes, 266 
neurogenic, arising from sacrum, 752 
nomenclature ; suggestions for its revision, 916 
production in mice with ultraviolet irradiation, 


spontaneous, of rabbits and their transplanta- 
tion in same and in alien species, 115 
vitamin A and tumor mitochondria, 266 
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Twins, body build and heart size, 741 
cervical polyps in both of presumably identi- 
cal twins, *246 
true cor biloculare in identical twins, 590 
Typhoid, bacilli; nutritional requirements of 
Salmonellias, 910 
bacilli, progress in study of, *71; correction, 
426 


bacilli, protection against, 913 
bacilli, Vi antigen of, 589 
Typhus, study of rickettsiae grown on agar 
tissue cultures, 745 
survival of Rickettsia prowazeki in lice, 264 


Ulcers: See Peptic Ulcer; and under names of 
organs 
Ultraviolet Rays, effect of diet on tumors in- 
duced by ultraviolet light, 915 
tumor production in mice with ultraviolet 
irradiation, 750 
Undulant Fever: See also Bacteria, abortus and 
melitense group 
general reaction to intravenous injection of 
melitin, 100 
Uranium, poisoning; fat excretion through kid- 
neys; experimental study, *668 
Urine: See also Pregnancy, urine in 
effect of sex hormones on renal excretion of 
electrolytes, 91 
excretion of radioactive iron in dogs, 758 
extractives in cancer, 750 
fat excretion through kidneys; experimental 
study, * 
Uterus, carcinoma of uterine cervical canal, 752 
cervical polyps in both of presumably identical 
twins, *246 
changes produced by estrogen, 914 
growth processes induced by _ estrogenic 
hormones, 102 
hyaline adenoma of cervix, 920 
multiple uterine and extragenital tumors pro- 
duced by estradiol benzoate, 918 
rhabdomyosarcoma of fundus uteri, 770 
uterine adenoma in rabbit, 917 


Vaccinia: See Smallpox 
Vagina, changes produced by estrogen, 914 
Variola : See Smallpox 
Vaughan, S. L.: Treatment of acute infectious 
mononucleosis with sulfanilamide, 603 
Veins: See Blood vessels; Embolism; Throm- 
bosis; Vena Cava 
Vena Cava, sclerosis of superior vena cava in 
chronic congestive heart failure, *22 
Vertebrae: See Spine 
Viruses: See also under Herpes; Influenza; 
Poliomyelitis; Psittacosis; Smallpox; Tra- 
choma ; etc. 
attempts to propagate fowl tumors produced 
by benzpyrene and by virus; sites of im- 
plantation used: eye of chicken and chorio- 
allantoic membrane of chick embryo, *212 
carcinogenic effect of papilloma virus, 267 
carcinoma in frogs; its etiologic relation to 
virus and its habits of growth in vivo and 
in vitro, 109 
carcinoma in leopard frog, 413 
cardiac lesions in rabbits produced by filtrable 
virus (virus III), * 
comparison of virus-induced tumors with tar 
tumors, 916 
cultivation of; critical review, *541 
filterable tumors in fowls induced by tar, 918 
immunologic reactions of virus of rabbit 
papilloma, 103 
Kikuth’s canary virus, *559 
pyogenic filterable agent in albino rat, 407 
standards for cultivation of, *541 
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